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1. Field of the Invention 
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The present invention relates to the field of digital medical 
imagery and more particularly to die manipulation and 
annotation of digitized medical imagery via a window based 
gr^ihic user interface presented at a medical imagery work- 
station. 

2. Description of the Related Ait 
Modem hospitals and diagnostic clinics use medical 
imagery wcMicstations to acquire, study, and store in archives 
digitized medical imagery derived firom a variety of source 
55 devices <x modalities. Presently many medical imagery 
source devices connect direcUy to dedicated readers, 
printers, and storage devices. Multiple imagery source 
devices may be connected via hospital information networks 
to output devices such as workstations, laser film printers, or 
60 optical storage devices. Dedicated imagery handling 
devices, however, may quiddy become obsolete in the 
context of today's environment of rapidly changing com- 
puting technology. 
Thus, dedicated Imagery Handling Systems or Future 
65 Archival and Communication Systems (PACS) are only 
partial solutions for cost effective health care delivery. 
Conventional drawing systems do not provide reversal 
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operations that allow an operator to toggle the text, lines and command pull-down menus. Thus, cx>nventional iiKnu item 

symbols and see the original, unaltered image while the seledioa can be problematic as it requires excessive time, 

annotation is tenqxirarUy hidden from view. Newer PACS thought, and mental recall tfiat lead to operator errors. Ecrors 

designs are now combining the special purpose oon^onents cannot be tolerated in life threatening simations. In many 

of diflFerent vendors. Software applications are often used to 5 instances, medical imageiy is critical and necessary fw 

optimize the combined advantages of hardware, networks, immediate diagnosis. Time is of the essence when human 

con^jutcrs, display consoles, as well as printing and storage life is at stake and the associated tensions can be high. There 

devices. Unlike conventional dedicated hardware systems, is no time for mistake as: delay. It is therefore necessary to 

modular software based systems can be easily ad^ted and have a quick and simple operator interface to man^ulate 

upgraded as necessary to meet dianging needs or to take lo medical imagciy. 

advantage of new breakthroughs in hardware or communi- Another disadvantage of large conventional menu sys- 

cation technology. Thus the useiul life of a modular system terns is that the operator may not be able to see any 

can be extended past that of a conventional inflexible, intermediate progress. Some designers have atten^ited to 

dedicated, special purpose systems whidi may quickly solve these problems with icons or soft keys that clutter the 

become obsol^. 15 work station display screen. A recent attempt to reduce the 

Recent advances in computer gr^hics technology and distraction due to clutter uses invisible windows. Invisible 

enhancements in the manipulation and transmissitm of digi- windows are problematic, however, because flicy require the 

tal Imagery data have failed to meet the needs of imagciy oporator to remember the pull-down menu activation point 

data presentation in hospitals. Applications utilizing these locations. 

recent advances arc overly restrictive, allowing very litUe 20 MoreoArer, workstation operators while experts in tficir 

freedom and versatility. More flexible systems on the other chosen medical field, are often not computcr-liteiate. These 

hand, typically demand more operator intervention. Such operators (hospital technologists, radiologists, attending or 

systems require the operates: to learn and remember an consulting physicians) typically focus on the tasks of 

unwieldy set of command sequences and decision patfis. accessing, viewing, displaying, and printing medical imag- 

nicre arc other problems associated with these conven- ^ e^y. Operators sel^ a patient^ges to compose and 

tional systems. Usar interfaces are suboptimal as to the way diagnosis. Operators sdcrt imagery and 

the user interacts, the way information is displayed, and the choose to pnn^ store ^edit and annotate tiie imagery, 

way data is input Conventional workstations generally Th"^/ ^^^^ fast mterface is needed to help increase 

pr4nt mconsisJent information in a confusing fo^ and ^<'^<^ an efficient workflow, and facilitate use 

often do not jiovide mcaningfiil feedback to the operator: ^° non-computer-hterate operators. 

Conventional drawing systems do not provide reversal SUMMARY OF THE INVENTION 

opcrationsthatallowanopaatartotogglethetext,lines,and invention presents an apparatus and method 

symbols and see the original unaltered image whfle the ^ ^^^^^ ^^^^ problems with conventional systems, 

annotation is temporarily hidden from view. Convention^ ^^^^ ^ ^^.^ ^ ^^^^^ invention to provide a 

systems also require a large training investment to teach interface for medical imagery which is easy to 

operators to use conventional pull-down menu and com- ^ ^ resulting in fewer errors under 

mand options. Commands require many kcystrdccs, long conditions. It is another object of tiie present 

and illogical dialog, and can produce tension. These con- invention to provide for a more consistent display format 

yentional systems do not help prevent user errors and but ^ ^ meaningful feedback. It is yet another object of 

instead tend to create them. the present invention to provide for easy reversal of operator 

Many conventional systems utilize text-cricntcd displays editing actions at a workstation. It is yet another object of the 

which force the user to work with ambiguous or irrelevant present invention to provide increased speed and efficiency 

controls, or even partially visible information. Conventional imagery manipulation. It is yet anotiicr object of the 

screen paging techniques resemble juggling several books present invention to provide protection against user errors at 

rather than neatly arranging and sorting pages like on a desk jj^^ workstation. Anodier object of the present invention is to 

top. All Acse problems led to inefficiency caused by opera- provide window oriented commands organized by type of 

tor stress and tension. action. It is another object of ttie present invention to provide 

Most conventional systems do not use pointo: devices, an iofoimation display where all necessary information is 

soft keys or special function keys. There is no cq>ahtlity 50 visible. 

provided for customizing the conventional system for user jt £5 another object of the present invention to provide 
or situation preferences. Work patterns are thus strictly controls which are unambiguous and intelligible. It is 
defined and cannot be modified by Che user. Modification another object of the present invention to display only 
requires alteration of the undedying conqxiter program information relevant to the task at band. It is yet anotha 
Moreover, conventional user interfaces are not organized by 55 object of the present invention to provide windows which 
user tasks. Conventional puU-down menu systems generally allow manipulation of stacks of imagery work to act the 
require a workstation operator to go through a long and same as if the images were laid on a desk top. E is another 
tedious series of choices selected from a long list in a object of the present invention to provide an uncluttered 
seemingly illogical hierarchy. display at the workstation. It is yet another object of the 
Although, conventional menu systems do not require 60 present invention to provide data input via mouse, soft keys, 
opcratcffs to become familiar widi all possible command key special function k^s and other user input devices. It is 
words and parameter values, conventional menu systems another object of the present invention to provide an inter- 
perform more slowly than text oriented command line entry face to multiple vendors* printers, both locally and remotely, 
systems. Menu systems can require hundreds of combina- It is another object of the present invention to provide the 
tions of valid input values and provide numerous opportu- 63 ability for a non-computer-literate workstation operator to 
nities fot invalid inputs. Conventional menus can require easily choose, arrange, annotate, and edit medical source 
excessive time to sequence through the multiple levels of imagery. 
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It is another object of the present invention to provide a store a annotated medical image canonising the steps of: 

method for commimicating with the operator and controlling detennioing whether a medical image data byte has unused 

the layout of selected patient images to be axranged within bits; and if said medical image has unused bits, coding a 

the workstation window. It is another object of the present sin^e bit in the unused portion to indicate whether a pixel 

invention to provide a method to aeate medical imagery 5 represented by the data byte should be highlighted to indi- 

printer parameters and to create American College of cate an annotation overlaid on the image. 

Radiology— National Electrical Manufacture's Association In yet another aspect of the present invention a method is 

(ACR-NEMA) commands from these parameters. It is presented for composing a medical diagnostic image com- 

anothcr object of the present invention to gather specific user prising the steps of: presenting a set of gr^hical intexface 

input operations within dialog boxes. It is another object of commands at a workstation; displaying a medical image at 

the present invention to provide sealed and matching fonts a workstation as the image will be printed; accepting graphl- 

for external devices. It is another object of the invention to cal interface commands selected at the workstation; manipu- 

provide management functions to perform, define, and main- lating the image display in response to the selected graphical 

tain firame infQrmati<N3 within the wcHkstation imagery com- interface commands; and annotating the image according to 

position window. the selected gr^hical interface commands. 

It is another object of the present invention to provide In another aspect of tiie present invention a method is 

functions to select a printer, to change default printing and presented further con:^sing the step of reversing the effect 

display parameters, to veriiy proper printer selection, and to of the image manipulation or image annotation oomxnand in 

control printing of imagery data from the workstation. It is response to a reversal command or in response to the tools 

another object of the present invention to provide custom ^ *® annotation or image palettes, 

scout lines in imagery windows. It is another abject of the ^ ^ another aspect oi the invention, an apparatus is pre- 

present invention to provide functions to access and manipu- sented for editing medical diagnostic imagery comprising: a 

late stored text tanplate information. It is another object of medical diagnostic hnage a woricstation; a means for pre- 

thc present invention to provide the ability to print com- renting a set of gr^hic user interface commands on the 

poscdmedicalimagesonavariety QfdifferentvendOTs'laser w<^tation to allow an operator to edit the medical di^- 

film printers. It is another object ctf the invemion to transmit ^ nostic miaget>ymanifwlationofmiage objects; a means for 

j« i^A,.^, c^^A^^ , acorotmg and proocssmg said graixnc user mtecface com- 

oon^ed medical images ioan industry stondaid commu- ^ sdectfon^an op«2or at said workstation; a 

motion formaL It is anotto 6bjert of the mvention to ^L^sioa^s^^^r t^^^^ iilto 

I..,vide adispiay of a simulated workplace via a graphics ^ ^ command fdrlmnatt^medicd^ imag- 

i^er intofece thus prcmdmg a oondnnahon of computer 3^ cry; and a means fcr trans3g said set of transfomcd 

simulated tools to replace manual radiology techniques. It is commands over a network for printing, display or storage, 

a^dio- object of the invention to integrate critical decision ^^^^^^ ^ ^^^p^^ 

Jf^ ^* , presented for ittiiiting medical diagnostic imagery coimris- 

Thc foregcnng objects, features and advantages, along ing:ameansf<^readingasetof default values; and a means 

witti many other objects, features and advantages, of the 33 ^ generating a set of medical diagnostic imagery transfer 

present mvention wfll become parent, from the foUowing commands based on the defeult values, 

mustration of a preferred embodiment of the present inven- ^ p,^,^^^ ^^^^^^ ^ ^pp^^^^ 

. presented for redudng die amount of storage required to 

The present mvention. a Ptint Composition Workshop store a annotated medical image comprising: a means for 

(PCW), is a niodular software based system that <^)crates as 40 determining whether an medical image data byte has unused 

an optional feature within a larger picture ardiival and ^i^. ^ f„ 3 ^ 

communication system such as the PDS environment The portion to indicate v^bs^cr a pixel represented by the data 

^esent invention ^avidts the tools to create a *mat-You- ^ highlighted to indicate an notation ovcriaid 

See-Is-what-You-Gct" composition containing medical ^ image 

diagnostic images, text, and itans that can be sent « ,„ * ^ ^ ^ ^ 

IS^J^^yt" pnntmg or to a storage , ^c^. 

uBTu,[. AVI x(,ujcT<u. ptisiDg & tocam far presenting a set of giaiducal interface 

In one aspect of the present inveation, a mcftod is commands at a workstation; a means for dis^sying a 

presented for editing medical diagnostic imagery coiqHis- medical image at a woAstation as die Image wiU be printed; 

mg the steps oft loading a medical diagnostic image to a » a means for accepting graphical interfece commands 

woricstation; presenting a set of graphic user interface com. selected at the workstation; a means for manmulating the 

mands at the workstation to allow an operator to edit the image display in response to the selected grqihicalintofecc 

medical diagnostic image by man^tion of im^e objects; commands; and a means for annotating the image according 

accepting and proccssmg said gt^cnscr intafecc am- to fte selected graphical interface ccanmands. 

upon sd«*ion by an opaator at said workstalfon; 55 another aspect of the present invention an apparatus is 

ttanrformmg said operator selected graphic user interfoce compridng: a means for le^g the 

mput commands mto a set of commands for fonnattmg „f ZiipuJadon or image notation com- 

'^t^ !^"^'' '^t mand in responsTto a revasal command or in response to 

transfonnedcoimnandsoveranetwOTkforprinting, display, the tods in ttie notation or image palettes 

or storage of said edited imagery. ^ ^ * 

In another aspect of the present invention a method is BRIEP DESOUFnON OF THE DRAWINGS 

presented for printing medical diagnostic imagery compris- FIG. 1 is a pictorial representation of typical PDS-PCW 

ing the steps of: reading a set of default values; and system configuration in an example of a preferred enibodi- 

generating a set of medical diagnostic imagery transfer ment of the present invention. 

commands based on the default vahies. « fIG. 2 is a pictorial representation of one einbodiment of 

In another aspect of the present invention a method is PCW pull-down menu bar and puU downs in an examfde of 

presented for reducing the amcMmt of storage required to a preferred embodiment of the present invention. 
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FIG. 3 is a table illustratiiig the special use keys for A preferred embodiment of the present invention func- 

quickly moving around to the PCW frames in an example of tions to quickly and easily generate hard copy sets of 

a prefeued embodiment of the present invention. annotated medical imagery for diagnosis, research, repoits^ 

FIGS. 4A--4C iUustratcs the PCW frame layouts available or archives, A preffeired embodiment of the present inven- 

on the Airangc dialog in an exan^le of a preferred embodir 5 tion is well suited for embedding within a broader applica- 

ment of the present invention. tion program such as the Personal I>isplay System (PDS), 

FIG. 5 shows the PCW environment in a block diagram of available from Vortedi Data, Ina, Richardson, Tex. (214) 

a video image display system in an example of a prefarcd 994-1200. The PDS is a general purpose Picture Archival 

embodiment of the present invention. and Communication System (PACS). In a preferred 

FIGS. 6A and 6B illustrates the components and appear- 10 embodiment, the apparatus and method of the present inven- 

ance of the industry standard window in an example of a ({on includes sofrwaie modules that run within a broader 

preferred embodiment of the present invention. ap^ication such as PDS. FIG. 1 is an illustrative example of 

FIG. 7 niustrates tiie components and appearance of the a preferred embodiment of present invention embedded in 

PDS window in an example of a preferred embodiment of g^di a general puipose PACS such as the Vortech PDS. 

the present invention. ^ ^ 15 a preferred embodiment, the PDS workstation is 

HG. 8 dlustrates the components wid appearance of the ^ ^ ^ ^ 

PCW wmdow in an example of a preferred embodunent of ^ i^ted in a radiological department for printing 

tl^fo « 1^ i_ . 1-,. 1 u images onfilm.Theworkstation and formatter are linked via 

FIGS. 9A-9FiUustrat«> how to open typi^^ an electronic network to provide image capture and retrieval, 

in an example of a preferred embodiment of the present ^ enhancement, soft copy display, and fihn printing. 

Ml ^ . ^ • 1 *w^r * J Ai^^i Inoages can be previewed and adjusted at the workstation 

Hnase displayed in a PCW wmdow composition frame in an , , *~ . 5 j ^ j- 

^leof aWedembodimentofZp^ ^^f' Thus, m a prcfmed embo<hment, toe 

pros llA-UC illustrates a tvoical PDS window with workstation display is a "what you see is what you geT 

iiA-iit. musirates a lypi^ fu:* T"^"^ 25 ("WYSIWYG") display. Workstation operators can view 

queued unages m an example of a prefcnred embodiment of > " * * ^ vij«mi4^wu 

Ac present invention. imagery, oom^se,iuidstort printing brf^ 

ifes. 12A-12B illustrates a typical PCW window before ^ f f ^ "^"^a^'^^/h .^1°^ 

and after image transfer in ai example of a preferred <J5«nment to pro^s the film. Worbstation operations, 

embodiment of the present invention. viewing and composing and pnntmg focus on the 

HG. 13 illustrates how the PCW frame display is made ^ presaitation and annotation ^incdical imagery. The opera- 

from annoution data and image data in an example of a tor is unaware of the undaiying ^aratus and method 

prefoicd embodiment of the present invention. which conqaises the preferred embodiment of the present 

FIG. 14 illustrates an exanq>le setting <^ an overlay pixel invention, 

word in an example of a preferred embodiment of the A workstation operator docs not have to **stop and think" 

present invention. about operating the PCW controls, but can maintain a high 

FIG. 15 illustrates redirection of drawing into different level of concentration in critical or life threatening situa- 

ports in an example of a preferred embodiment of the present tions. A preferred embodiment of the present invention 

invention. provides a simulated view of medical images that resembles 

FIG. 16 illustrates data flow during printing in an example actual film images on a real viewing frame or desk space, 

of a preferred embodiment of the present invention. ^ The operator manjpulates and edits the images using a 

FIG. 17 illustrates a portion of san^e tenq>late data in a computer simulation of a radiologist's light table at the 

typical configuration file in an example of a preferred workstation. Like a real workshop, a prefescred embodiment 

embodiment of the present invention. provides an operator with several kinds of visual feedback. 

FIG. 18 illustrates a sample template with labels in an The operator sees the operation taking place, action upon 

example of a preferred embodiment of tfie present invention. single or muldple images or objects, pointer and target 

FIGS. 19A-19E illustrates a san^e template definition, positions, and highlighting of selected options, l^isks are 

with de8crq>tions of each data type In an example of a accomplished by interacting with a combination of graphic 

preferred embodiment of the present invention. user Interfaces. 

FIG. 2# illustrates the orientation of text template |Mxel 

padding in an example of a preferred embodiment of tiie ^ Examples of Operating Modes in a Plcfcrrcd 

present invention. Embodiment 

HG. 21 fllustrates the layer oonoepte of Images and ^ ^ ^ opewtional 

^^il^n&r™*'^' " «f ^ exanjplw of the pmfeaed emb^dtoat THese ^Minples 

„ . . 1 * *2 * -^1 include two modes of the preferred embodiment: the Auto 

" ^^''^'^^lJ^^J^^^''fT Print and Print Composition Workshop operating mcKles, 

among PCW processmg nxxfailes, information, and the *~ * v «rWV™«. 

operating system in an eiampte of a prefened embodiment boA of which generate conyjosed PCW doaimen s and 

^e present invention, submit them to tiie pnnt routmes for prmting. Initially, an 

HG. 23 iUustrates PCW communication concepts in an opaatoc ^t a PDS workstation uses PDS to recall and open 

exampleofaprefeiTcdcmbodimcntofthepresentinvention. 60 patient tics stored m local TOS memory. The^^ 

^ ^ ^ then choose cither of the PCW modes. Auto Print or PCW. 

DETAILED DESCRIPnON OF A PREFERRED 

EMBODIMENT Auto Print Mode 

Overview in an example of a preferred embodiment of the present 

The present invention will be further darified by consid- 65 invention. Auto print mode is an abbreviated form of the 

eration of the following examples, which are intended to be Mnt Con^sition mode. Before invoking the Auto Print 

purely exemplary of the invention. command, the operator must first load a patient's image data 



07/22/2003, EAST Version: 1.04.0000 



5,734,915 

9 10 

from the local database. The opeiator can change the settings tor selects a new layout, a new grid is drawn on the Print 

priar to printing by selecting PCW defaults on the PCW Con^)osition Wndow. Each frame is selectable by a pointer 

puU-down menu. A target printer must be selected via the device click and represents a local drawing area when 

Select Printex command on the PCW pull-4own menu. The selected. To insert an image into a frame, tiie operator selects 

Open Command on the File pull-down menu activates the 5 the Drag tool. The Cfperator may either use a key-dick 

Open dialog box so that the operator can specify the PDS combination to load the selected image into the first empty 

patient images to display. After the PDS reads and displays franac, or the operatcr may simply drag the image to a 

the patient images, the operator can perform any PDS desired frame and releases it The image is then transfened 

operation for image windows. These operations include into die frame and the PDS window is dosed. To put an 

window, level, flip, rotate, text insertion, and annotations. 10 image back into a PDS window, the operator drags the image 

After adjusting the new PCW images to the operata-'s outside of the PCW window and releases it, A PDS window 

preference, he selects Auto Print on the PCW pulldown opens and the image is restored, linages may also be 

menu. The PCW Print Setup window opens to enable the automatically inserted using Auto Load Images on the PCW 

operator to verify or change the page formaL Depending on pulldown. Auto Load fills all the PCW frames with PDS 

bow the operator wants to organize the frames to print, the 15 images. 

^OTtor can sdect either Auto Load or Prdoad on the Print ,^3^ ^^j^ ^ prcfmed embodiment of the present 

invention, the operator can perform any drawing operation 

In an example of a prefened embodiment of the present (ji^es, cirdes) by sdccting the appropriate tool from dther 

invention. Auto Load sends the topmost series of PDS of the PDS palettes and uang the pointer device. The 

images to die target printer. Preload moves PDS images into 20 drawing area is clipped to fit within the selected frame so it 

die Auto Print Worksheet for preview and editing or for cannot draw into adjacent frames. The operator can perform 

proofing die fonnat and appearance. The operator sdccts ^ allowed PDS image operations in die PCW as well by 

Auto Print on die PCW puUdown menu to send die current selecting die desired tool from dtiier palette and Oien 

PDS images to die targ^ laser printer for printing in die sdccting a frame to worfc in. 

order diey are displayed. PCW applies die current page 25 ^ ^ embodiment of die present 

A^^^-n'^h^'^^ invention,^ntiieP(^windowcomposido^ 

^T^^'T^"^?" ^^'r <^ P«f«™ any of toeTuowing Sons: 

mgmctiauEey. wnen me current page is nmsnea, printing select print on the File pulldown to print die active PCW 

' , ^ ^ , , , , windaw;sdectAutoftint as described previously: Off select 

In an cMH^le of a prefened embodiment of die^^ 30 Qose on die File pulldown to dose die active window, 
mveotion, the operator niay sdect Prdoad on the PCW ftint 

Setup dialog to open the Auto Print Worksheet window. This EXAMPLE OF A PREFERRED EMBODIMENT 
selection fills die window with preferred images. The Drag 

tool may be used to drag images into die window or die Auto modem hospitals or treatment centers are geo-' 

Loadojtion can be used to load images, A pointer device 35 graphically distributQfl and need to use all available types of 

may be used to cUck on a PDS hnage to place that image into conn^ ggtion n^orfa. Many centers need to receive 

die first cn^ frame in die woricsheet The operator may imag^-firan diverse aiffl'mult^e modalities an d transmit 

print die woricsheet by selecting Print on die File pulldown diese images to multiple^OTintoand storage^devices. The 

jjicau, industry has cooperated to produce a set of standard proto- 

cols. TTie preferred embodiment, PCW uses the American 

Print Composition Workshop Mode CoUege of Radiology— National Hec^cal Manufacturers 

In an example of a preferred embodiment of the present Association (ACR-NEMA) Digital Imaging and Communi- 

invention, before invoking the New PCW command, the cation Standard. This standard comprises a standard hard- 

operatar preferably loads a patient's image data from die ware interface, a fntm'mum set of software commands, and 

local database and preferaUy has a target printer selected. 43 a consistent set of protocols for communication. PCW hides 

The operator can do this witti the Open command on the Hie the details of image formatting protocols and printer set up 

pulldown. It activates die Open dialog box wherein the protocols from the operator, yet allows cuslomizing for both^ 

operator can specify the patient images to display. If no recurring jobs or emergencies. 

target printer is selected, the qperator uses Select I^nter on ^ \ Ttaung now to FIG. 2, a iUastrative aiaiiq>le of a 

the PCW pulldown menu. The operator can change the 50 prefcrred embodiment of the present invention is shown 

settings for new PCW windows on die PCW pulldown. widi a menu bar and pull-down selection lists. In an example 

In an exanq^le of a prefened embodiment of the present of a preferred embodiment, a gr^hic user interface provides 

invention, the operator selects New PCW on the PCW a single n^&ans that a workstation operator can use to 

pulldown to open a new Print Con^sitioo Vi^dow. This is con^x^e imagery data by selecting images, and annotating 

the window which rqiresents the final film page printed by 55 the imagery with text or graphic overlays. After 

the target pdnteL This PCW window originally opens widi composition, the opaatOTm ay submit the new composition 

a frame grid. The grid layout of rows and cohunns is t>ased in,fe.ACR=tj^lAjDrmat fcj hard copy ffinting . ' 

on page settings that die <q)exatar made via the PCW ih an iUustt^vTexan^e of a prefened anbodiment, the 

Defaults on the PCW pulldown menu. This grid represents graphic user interface uses the windowing capabilities of die 

the individual frames that will contain the various compo- co Apple Macintosh System 7 Operating System- In one 

nents (images, overlays) for the new composition. The example ofa preferred embodiment, PDS provides the basic 

operator places all images and con^sed grq)hics In diis file system functions and environmental set up, 

window cxacdy how the operator wants each individual maintenance, and customization. The result seen by die 

frame to be printed on the film page. What the operator sees non-programmer operator includes puU-down menu bars 

(displayed) is what he gets (printed). (•'WYSIWYG'*) 65 and associated pull-4owns, windows far messages, and 

Preferably, the qperator can change the number of images dialog boxes. The gr^hical model defines the use of stan- 

per page through the Arrange pull-down menu. If the opera- dard gr^hical cues. 
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An illustrative exan^e of a prefeired embodiment uti- frame. Tlie dragging tool in the Tool palette provides the 
lizes a pointer device, a keyboard, soft keys, dialog boxes, means for dragging a PDS image into a print composition 
iconSf action or information messages, postage stanq)s, and window &ame. A prcfeaed embodiment of the present 
advanced navigation techniques. A preferred embodiment is invention allows the wock station operator to drag or insert 
intended for all dedsitHi intensive diagnostic imaging appli- 5 any displayed image into a &ame, remove imagery from a 
cations. An illustrative exanqile of a prefeired embodiment frame, or transfer the image to another frame. Auto loading 
differs from the conventional environment t)ecause it pro- facilitates autonoatic inserticm of images into a print com- 
vides a user-friendly approach to interacting with the system position fi:ame. The auto loading format or layout is prc- 
through "direct** manipulation of objects. In addition, it scribed by parameters set up by the Arrange function, 
provides ways to perform some common operations sudi as lo Once the images have been placed into the Print Corn- 
recalling data, editing, and printing, more extensive position Workshop CTCW*") window, each frame's paiam- 
^>plication-to-application communication, and portrayal <^ et^ values may be individually selected or changed via a 
the system as an extension of the real world, thereby Dialog box. In a pr^crred embodiment, PCW puU-down 
masking the physical organization from the non- menus and PDS pull-down menus are used together to 
programmer operators. IS manipulate the appearance of images as well the position of 

To facilitate choosing printing preferences, an illustrative image specific information (scout lines, templates) in any 
example of a preferred enibodunent, provides two modes of particular PCW window frame. 

operation, auto print and print composition. The Auto Print In a preferred embodiment, the graphic user inteiface of 
mode can be used when the operatcr wants to print all of the present invention extends the existing PDS interface so 
previously retrieved PDS imagery as they were stored in ^ that a non-tedmical operator needs to know only a small set 
memory. When the operator wants to edit, annotate or PCW commands. In an illustrative exanq>le of a prefeired 
otherwise alter the retrieved PDS images, the Print Compo- embodiment, the operator retrieves PDS images for anno- 
sition naode can be chosen. ration or composition. 

cX. In a preferred embodinoent, the Auto Print mode performs In a preferred embodiment, the operator is provided with 
/ automatic printing of PDS imagery which is currently dis- ^ several kinds of input devices for communicating and direct- 
played at the work station. The images are printed in die ing print conj^ition. Sudi devices may include a pointing 
order they were stored, retrieved, or displayed in the PDS device such as a mouse or trackball, a computer keyboard, 
window and at their current display settings (e.g. window & soft keys fccmed on die display or any of the tools from the 
level). In a preferred embodiment, the workstation operator PDS Tool palettes. Other inputs devices such as light pens or 
may choose to print all the displayed images sequentially or ^ any odier user input device may be used as welL 
preload a new film page with a desired selection of images. in a preferred embodiment, a pointer device is the primary 
In a preferred embodiment, the print conqmsition mode means of directing print con^sition. The pointer device 
provides a graphic user inteiface to enable the operator to may be used for puU-down menu selections, image selection 
arrange and conqiose new images to be printed. The non- and image positioning or dragging, and also for drawing 
programntcr operator may combine images from difierent shapes such as lines, rectangles, and circles on the image, 
patients onto a single film. Annotation functions provided by The keyboard is used primarily for dialog inputs sudi as 
a larger plication such as provided by PDS in tiie PDS specifying printing parameter values or typing information 
Tool palette provide the capability to write text and draw into templates. Keyboard input may also be used for corn- 
lines, circles, and rectangles. Annotation can be used fcr ^ mand and option key selection. Certain keys can be used to 
outlining or highlightlDg original imagery as it is displayed inclement special functions, such as quickly selecting print 
at a wodcstation. In a prefened embodiment, PDS functions coiiqx>sition window frames, or to stop printing, 
are also available to modify the characteristics and proper- jji an example of a prefeircd embodiment, the present 
ties of the original imagery as welL invention minimizes pointer device movement in order to 

In a preferred embodiment, die gnq)hic user interface us ^loit travel about the display screens and make commands 
«^ provides a dialog box, in^lenKnted in PDS, whidi stq)s I easier and quicker for the operator. The present invention 
through a patient hierarchy (patient-study- series- \ provides for frame selection via the keyboard or pointer 

device. The operator can use the TAB and ARROW keys as 
illustrated in FIG. 3 to move die point of focus into a 
;q particularframe within a PCW window or woric space of the 
present invention. 

During Auto Print operations, the operator can interrupt 
image processing. The ESC key operates to stop processing 
PDS images after completing tiie current page. This feature 
In a prefeired embodiment, default values are provided 55 allows the non-programmer operator to terminate the unin- 
for composition and printing parameters. The operator can tentional printing of all displayed PDS images, 
change and save these default values via a dialog box. These in an exan^le of a preferred embodiment of the present 
settings are associated with the related documents and are invention, the operator can write text information into the 
initialized each time the program is restarted. These default present PCW frames. When the text input mode is activated, 
settings are applied to the graphics workstation display go any of (he alphabetic, numeric, or special keys on the 
during imagery composition and also to the final printed keyboard can be used to write in a sdected frame. Text input 
page. Defaults are also applied while Auto Printing PDS is activated by an icon available in the drawing palette. In a 
images . preferred embodiment die present invention provides access 

In a preferred embodiment, the jwint conqwsition window to the PDS soft key pad. The soft key pad is a PDS feature 
is divided into frames. To initiate imagery conqmsition for 63 that provides for high level command execution through 
hard copy, the operator selects imagery displayed at the simulated keys on the display. The buttons generally equate 
workstation and inserts cr drags the selected image into a to existing poll-down menu commands but they are provided 



acquisition-images) to select patient image data. Dialog 
boxcfsafrusKrio query the operator for input The gr^)hic 
user interface in a pfefcired embodimen t allows selection .of 
a tmgA-c amera to produce a hard copy ^The selection is 
based on available on-site cameras wiilEFalso defines cer- 
tain formatting information (film size, frame layouts 
available) that will t>e available to the composition. 
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in the key pad interface for quicker and easier access to template boundaries bat they are not considered part of the 

frequently used oonmiands. For cxamplt pushing the Auto con^)osition and are not printed. Invert Borders inverts the 

Hll button fills a PCW window with H>S inoages and current border colot Black indicates black fill and white 

pushing the Auto Print button prints all currently displayed actually means "no color^ or clear. Invert Dnagc inverts the 

PDS images. 5 selected frame's image's gray scale. Auto Fill fills a PCW 

window with currently displayed PDS images. The frames 

PuU-Down Menu Commands fiUed sequentially with the PDS images in the order they 

In an example of a preferred embodiment of the present were retrieved and displayed. 
Invention, the set of the Pull-down Menu comniands in a In an example of a preferred embodiment of the present 
preferred embodiment of the present invention includes: invention. Auto Print sends all of die cuirendy displayed 
Hie, Edit, Arrange, Image, Graym^,IVesets, Window, Go, PDS images to the printer as specified by the current 
Font, Size and PCW pulldown menus. In a preferred settings. The operator may change the print settings via the 
embodiment, all of these commands arc existing PDS com- PCW Defaults option in the PCW pull-down menu. The 
mands except for die PCW pull down pull-down menus. choice is made to "Auto Load" the displayed images to the 
Referring now to FIG. U, which shows an illustration of the printer or to *•P^eLoad^ Select Printer allows the non- 
pull down pull-down menus, the commands are now programmer operator to select the destination printex. The 
described print function acquires a new set of parameters (i.e. available 

Id an exanq>le of a prefened embodiment of the present formats, film sizes) specific to that printer, 

invention, the Open command activates Ihe Open dialog In a preferred etnbodinicnt of the present invention, PCW 

box. The Close command closes die current PCW window. ^ calls die PDS standard Tool palette when composing a new 

The Save command saves modifications to the selected document The PDS Tool palette has two styles of tools: 

image in the PCW window and Isccps the current PCW ImageTools to directly inanipulate an image (eg. ^uidow& 

window active. The Print command activates the Print Level); and Drawing Tools to perfonn graphics work such as 

dialog to pFoiiq>t the non-programmer operator to select drawing outlines or rectangles. An operator can ten^orarily 

printing of the current PCW document. The non- ^ hide text, drawing lines, or symbols by clicking on a palette, 

programme operator has the opportunity to make changes When the annotation palette is clicked, for example, the text 

to some of the printing parameters as well as the printer and drawings ate removed from die frsmt. After looking at 

itself. Hie selected document is then sent oCT to be printed the unobstructed image, an operator can toggle the palette to 

according to the page scb^ parameters. The Undo cr revcr- show die lines and text again. 

sal command allows die operator to reverse previous ^ In an example of a prrfeired embodiment of die present 

actions, such as editing and noCadon, taken at the wraksta- invention, communications between PCW and die PDS print 

tion. There is no Undo command (unless your using diis routines conforms to die current ACR-NEMA protocol. A 

term abstracdy). PCw window that is fidly composed consists of a collection 

In an exan^le of a preferred embodiment of die present of image, oveday, and foonat inftumation. This information 

invention, arrange activates die Arrange palette. FIGS. resides in memory and must be packaged for network 

4A-4C illustrates a p re fer red embodiment of the present transmission. 

invention composition frames available on die Arrange In an example of a prcfarcd embodiment of die present 
pull-down menu. The operator can change the number and invention, when die workstation operator issues the Print 
arrangement of frames for die currentiy selected die PCW ^ command for a PCW window, the PCW module builds die 
window. The operator can also diange die number and necessary structures for nctworic message transmission, 
arrangement of frames diat appear when a PCW window is Error handling alerts die operator of error conditions during 
opened by selecting PCW Defaults. This choice activates die message constiuctiorL After die necessary ou^ut data struc- 
PCW Defaults dialog diatprompts die operator to change die tures for network messages are built, PCW submits die 
number or layout of image frames. Hie number of images is infonnation to die communications kernel process for trans- 
determined by die capacity of die selected printing device. mission to die target camera. The communications routines 
The format may also be changed after images are inserted build ACR-NEMAmessagesdiat instruct die lasea- camera to 
into die PCW window. generate a formatted fihn image diat represents tiic original 
j>rur i>.,ii^^«.» x*-«„ rw:™. document con^sed in die PCW window. The oommunica- 
PCW Pulldown Menu Options ^ ^^^^ ^^^^ determines erra conditions during mes- 
In an example of a preferred embodiment of the present sage construction and transmission and notifies the non- 
invention, new PCW creates a new PCW window with the programmer operator via an alert message, 
current page settings. PCW allows for multiple windows to In an alternative cxan[q>le of a preferred embodiment, 
be displayed conamcntly. PCW Defaults activates a dialog queries are provided for printer information. In a preferred 
box where the apexBtat sets new parameter values for new 55 embodiment, a configuration file is used widely for retaining 
PCW documents and auto printing. These default parameter system coaiflguratlon information. Therefore, in the pre- 
valnes are saved pcrmanentiy and are restored each time die fcaed embodiment, PCW obtains printer information from 
program is restarted. Firame Setup defines specific param- the configuration file shared widi die PDS modules. Con- 
etcrs for individual frames widdn die current PCW window. figuration file infonnation includes a list of available printers 
The selections can be appUed to aU frames widdn die ^ for die site, specific information for each of the printers, and 
window. View ftame displays a single frame in a single, text tenq>late definitions. FIG. 42 illustrates sample tem- 
usually larger window, so that the non-programmer operator plates for two typical modalities, 
may examine a frame in finer detail 

In an example of a preferred embodiment of die present Hardware Environment for a Prefened Embodiment 

invention, refresh Window redraws a PCW window with all 63 Referring mow to FIG. 5, a diagram of the hardware 

its contents. Hide Templates removes text ternplate outlines environment, for an example of a preferred of die prsent 

from the display. The borders can be displayed to show the invention, is depicted. It is useful to describe the hardware^ 
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thereby placing the present invention in its operational which allows a module to define a single function to be 

environment. HG. 5 is a Wock diagram of a video image called to handle an event instead of being handled by the 

display system incorporating a hardware environment in PDS event handling routines. In a prefened embodiment of 

whidi one example of a preferred embodiment of the present the present invention, PCW defines such an event handler 

Mention maTreside. In the preferred embodiment this 5 

Ldwarc envLmnent is typicaSy a Pfersonal Display Sys- ^^e current event is passed to this Monv^ercbyP^ 

* /tMrTcJ^ kTwv+^^k n«f» T«^n™r«t«i of Can process events, such as mouse dicks and keystrokes m 

tern (PDS) manufactured by Vortcch Data, Incorporated of ^^^f^^^ ^y'^ pcw operations. PCW__HandleEvent 

Richardson, Tex. handles and processes the event or simply returns 

The major hardware components of this environment control to PDS without processing. The return value is 

preferably are: a computer (cither a Quadra, or Macintosh n lo interpreted by PDS to determine if it should process the 

fx, or Macintosh H ci), a small oonq)utcr system interface ^y^j^^ jf p^ij^ (j^es not process the event, PDS can handle 

hard disk drive, a floppy disk drive, a Madntosh NuBus, a properly. 

serial port, an AppleTalk port, an Etoeinet interface card, an Apopular interface is the desktop metaphor implemented 

imaging processor card, a grayscale video dispUy, a mouse Macintosh computca-, manufactured by Apple 

or trackball, and an optional serial card, is (;^j,^uter^ jnc. Many warlq)lace extensions have their roots 

The Macintosh II family of workstations acts as the host this metaphor as well as others intended to implement 

computer for PDS qipHcation programs and the PCW pro- IBM's OS/2 Presentation Manager or Microsoft's Windows, 

grams. The Macintosh H architecture lends itself to image widespread popularity seems to be partially attributable 

manipulation and display applications, given its high per- ^^5^ of learning and simplicity of conununicating with 

formance (1.5 to 20 million instructions per second depend- ^ complex applications which run on these new gr^hics user 

ing on the specific model) and an open design (NuBus). interface platforms. 

In one example of a preferred embodiment of the present jn a preferred embodiment, the primary method of comr 
invention, PCW, the system bus is the NuBus. A hi^- municating with the user is to present relatively high- 
performance Ethernet controller jiovides basic connectivity ^ resolution gr^hics on a video display. A non-programmer 
to a medical information netwo^ In an example of a communicates with the preferred embodiment, PCW 
preferred embodiment, the present invention uses a Dome yia a keyboard, pointer, Hght pen or other user input device. 
Macintosh imaging display board for each dedicated display These devices are operated to provide text, numbers, 
in the PDS. It is a 10 Mhz 32-bit Texas Instruments TMS symbols, and special functions as input to PCW modules. 
34020-bascd specialized image processor. The preferred ^ Referring now to FIGS. 6A, 6B, a well know industry 
embodiment supports up to six high-resolution di^lays. Id standard window is shown. FIGS. 6A, 6B iUusirates the 
a preferred embodiment of Ihe PCW, image presentation components and appearance of a generic industry standard 
features include display of diagnostic images inside win- window. FIG. 7 iUustrates the conaponents and appearance 
dows with normal, industry standard operations and linage ^ pjjg window. FIG. 8 illustrates the components and 
organization as it pertains to the appearance and functions appearance of a preferred embodiment of the present 
available in each window. invention, a PCW window. Windows can be arranged to 

^ r ^ ^ * open in another window. Operator input is solicited within 

Software Environment for a ftrfened Embodanem ^ ^ spcdd^T window known as a 

The software environment, in one example of a preferred dialog box. A dialog box can be opened or created inside 

cmbodinocnt, is the Macintosh operating system whidi pro- ^ another active window. 

vidcs the host enviroimient for software applications running Dialog boxes are used in window oriented interactive 
on the Madntosh-based workstations where diagnostic applications to elicit additional information from the work- 
images arc viewed and edited. The preferred embodiment station operator whenever some operator action is requested 
includes a local database which provides accessiWlily and FIGS. 9A-9F shows, for example, how the PCW Wnter 
o^anization of image and rqport files by the user. ^ Selection dialog box is opened in a preferred embodiment by 

In a preferred embodiment of the present invention, the activating the Select Printer option on the PCW pulldown 

PCW software exists as an external library tiiat is linked into menu. The illustrated dialog box con^wises a rifle, control 

the PDS system at compile and link time. The access to the buttons, a list box, and an indication of the logical name of 

PCW menu and functionality requires the setting of a the selected printer. If the current printer is the target printer, 

resource flag. The flag is a character string *PCW", which if 50 the user can select OK or Cancel. To choose another 

present, signals the initialization of PCW and the PCW available, connected printer named in the list box, the user 

menu at PDS startup time. If the flag is absent, PCW is not can use the pointer to highlight the name and dick on OK. 

initialized and no PCW menu is created. The code is still On-line help is available by clicking on Help. After the user 

present within PDS but it is not accessible wifliout the finishes supplying additional information or changing con- 

rcsource flag. 55 tiol settings, at least one control switch or push button is 

In a preferred embodiment of the present invention, the providcdtoacceptflie new condition or to dismiss the dialog 

PCW software con^rises a configuration file, header flies, box without taking any action. 

global variables, data structures, and application modules. In In an example of a preferred embodiment of the present 

a preferred embodiment, operations on window-oriented invention, a central design concept of tiie present invention 

data confcrmto specifications for toolbox and palette imple- 60 is to allow manipulation of graphic objects such as compo- 

mentation in Human Interface Guidelines, Point and pick sition frames, medical hnages, and composed PCW docu- 

cpcrations are accomplished by using a mouse, trackball, ments directly on the video display screen at the worksta- 

lightpcn cr other user input device or user interface. tion. A pointer enables the operator to point to an object, 

In an example of a preferred embodiment of the present select the object by clicking a control button on the pointer, 

invention, the usa interacts dirccUy vU pointer and key- 65 move objects between windows, or choose an action to 

board inputs. The method for handling user hiputs is via the apply to some selected object The operator has con^lete 

top level PDS event handler. PDS provides a mechanism control of any task in processing medical images. 
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Prefcxably, pointing allows the user to indicate what and imbedded into the image data. In the first case, the 
dement on screen is currently relevant to their task, such as overlay data is defined as a separate bit map. The informa- 
grasping a film page, arranging it fw con:^)anson with tion is encoded as such in the ACR-NEMA printing mes- 
others, discarding, stacking, annotating. While pointing at an sages and sent to the selected ou^ut device. In ihe second 
object, the user can select the object for action. Until an 5 case, whenever possible, the overlay information is masked 
object is selected, painting is like flipping, thumbing, or jj^^o the actual image data. TOs process requires direct pixd 
scanning real objects. value man^ulation so that the overlay image is stored in the 

In a preferred embodiment, upon activation, the present image. The decision of whidi representation to use is based 
invention <^ns a PCW window in the PDS monitor. The on the availability of free pixels in the image data. The 
PCW window is the medium by whidi the user composes 10 imbedded overlay is used when there arc unused pkds in 
Ac images, text, and graphic information into a final docu- the pixel data word. For exan^ile, if 16 bits arc allocated for 
mcnt Internally, the window is divided into rectangular a single pixd, and the mimber of hits used to define the |Hxd 
sections called frames. Each frame sctvcs as a pseudo value is 12, the iqjpex-4 bits would be available for imbcd- 
window that contains the physical image and graphic ding overlay information. 

drawings, ilhistrated in FIG. 10. 15 ^ prefeircd embodiment, the masking procedure sets 

Prrferably, the fames of a PCW window arc rqircsentcd available bit in the upper-4 bits of each laxd word 

by an array of jframc records, Eadi of the frame records Qf image to indicate overlay information. Thus, a pixd 
contains information tiiat describes the firamc*s position containing an overlay with bit-12 available for overlay data 
within the window as well as the information that is con- ^vould look like the pixel word in FIG. 14. The overlay bit 
taincd within it (sudi as image data, lines, drdes, curves, 20 is set or reset depending on the value of the overlay 
text, and overiays). In a pref ored enobodiment, this inf or- (presence of an overlay at that pixd). This data compression 
mation is stored within the WindowData structure because and optimization technique prevents unnecessary transmis- 
PDS drawing and image operations ^ply to PCW frames as ^ion of overlay data in a separate bit msp. Otherwise the 
wdL print spooler would be required to allocate mcmoiy for a 

In an exan^e of a preferred embodiment of the present 2S second bit map. 
invention, when drawing gr^hlcs on an image in the PCW 

window, the operator nmst first sdect and activate a PCW Scout lines, Patient Orientation 

frame by dieting on a frame with the mouse. This action ^ . ^ ^ ^ . . j:.^ 

sctsaselectedflagwithinthefrarne«sstructurc.Drawingis . In exainp e of a prefcrred^^ 

pcrfafmedinanoffs«engra4>orttoprcventflidecringand 30 niventiori scouthnesmdicatetheim^^ 

tii^ bEttedortranstaedbackinto the fraine. This ofifs^n ^cout hnes ^d p^ent onenta- 

graQ)artisaframe^samiotationlayer.Thisistheamiotation ti^n values are displayed by means o^^ 

bit map assodated with the image when sent to a printer T^*^ unage data and rectangular tovong area^ 

and/or storage. The dipping area for the PCW window Is fra^u^arethc onlyparamdcrs need«lby t^ 

defined by the sdected draSring frame's bomidarics. Oifv 35 ^"^V '"^^ and onentaUon m a PCW 

pingprcventsimagedisplayfrommnningovcrintDadjaccm fi^ame.TTiesdectionof scou^ 

fi^ andkeeps^ drawing within a sdected frame. the scoirts. Image onenteti<m 

The frame record contdns the HMJMGJNFO data Provided m the unage header, 
structure that holds all the pertinent image information for Preferably, the lamting of the patient orientation values is 
drawing, induding patient information. The process of 40 handled by the printer mterface. If the patient oientation 
drawing an image into a frame requires transferring the are present in the ACR-NEMA image header, then 

preexisting image information from a PDS window into the ^ ^ printed. Printing scout lines requires creating a 

selected frame's reccffd. HG. 11 shows a PDS window separate overlay hit map. Daring the composition process, 
containing an image and PCW frames wifliom images before ^® ^^outs and orientation values are dmply displayed in &e 
transfer. The PDS window has a pointer to the image 45 PCW frames. The overlay aeation occurs at tiie time of 
information and can display the image accordingly in the printing. At tiustinae, if the PCW scouts overiay does not yd 
selected frame, hnage transfer to a frame occurs by assign- exist and the image to be printed has scouts displayed, then 
ing the image pointa: in Ae PDS window to tiie frame's * offscreen bit map for the image is allocated for 
image pointer and setting ttie PDS pointer to NULL. The offscreen drawing. The rectangular dimensions for the off- 
image is drawn in the PCW window. FIGS. 12A, 12B shows 50 screen bit map are defined to be die same dimensions as the 
howthcPDS andPCW windows appear on the workstation town for. When a firame's image is sent for 

before and after transfer. printing, the drawing port is set to tiie offscreen port and the 

drawing routines are recalled to draw &e scoutlines. FIG. IS 
Overlays illustrates the simple redirection oi drawing into different 

In an example of a preferred embodiment of the present 55 
Invention, overlay information is xqxresented as a hit map In a preferred enibodiment, a single offscreen bit map 
separate from the actual medical image data. The overlay bit provides the scouts overlay for each image in a PCW frame, 
map is derived from the annotation informadon created As cadi frame is processed for printing, the scout lines are 
using the PDS drawing tools. During the PCW con^sition, drawn into the off screen port The offscreen bit map is 
the two bit maps (image, annotation) are brought together eo written to a file on disk where the ACR-NEMA routines 
and displayed in the sdected frame. FIG. 13 shows how the access it to create an oveday group for that image. The flow 
two tnt maps exist separately and are combined in the of data during printing is illustrated in FIG. 16. During Auto 
display. Printing and/or storing the PCW document requires print mode of operation, the process is similar to the process 
supplying pointers to the overlay information bit map and as described above, however, tiicrc is no PCW window. PDS 
image data bit map or the bit maps themsdves. 65 images are displayed and printed individually.. Each image 

In a preferred embodiment, PDS provides the services to displaying scouts has a scout overlay generated for it and is 
attadi overiays in either of two ways, as a separate bit map, sent to be printed. 
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Text Tcn^lates 

Id an exaii^le of a prefored embodiment of the present 
invention, in order to facilitate the simultaneous piesentatlOQ 
of patient demographics and modality infonnation along 
with the related medical image, in the preferred ^ 
embodiment, PCW uses a mechanism called a text template. 
A text tcn^ilate is like the labels in a data input form. Labels 
are diaractcr strings that spdl out the names, patient demo- 
graphics and modality information. In the preferred 
embodiment, customized text templates are inqjlemented as 
data structures in a configuration file. This file provides the 
means to display and compose text informatloD in PCW 
frames along with a medical image and its annotations and 
drawings. The text template structures define the format and 
contents of data fields. Each template can hold labels and 
values of attributes of the institution, patient, modality, and 
the medical image as well as comments. Each ten9>late also 
contains indications of where to place and how much 
padding or space to leave blank around the image in a frame 
and where to place text FIG. 17 shows an example of text ^ 
tenq>lates for two modalities. 

FIG. 18 shows a sanqde ten^late with labels such as: 
Studty Date, Patient Name, and Patient ID. A set of such 
ten^ates may be predefined acovding to user pr^erence. ^ 
Then, at cocqwsition time, the user can select an appcopriate 
ten^ate for the current medical image. 

Preferably, templates, such as the sample illustrated in 
FIG. 19A, are made up of five kinds of data statements: 
FORM_J5EF (indicates modality informalion), PADDING ^ 
(indicates padding for text display), PRINTERJONT 
(indicates desired display font), TEXr_STRING (indicates 
text labels and text strings to print or display), and 
COMMENr_# (for readability, notes, maintenance, or 
other non-pdnting text). 35 

FIG. 19B shows an example of a FORM^DEF statement 
in preferred embodin:ient FIG. 19C shows an example of a 
PADDING statement FIG. 19D shows an example of a 
FRINTER_FONT statement FIG. 19E shows an example 
of a TEXr_JSTRING statement Detailed instructions and 40 
examples are provided in Text Templates, Guide to ACR- 
NEMA 6800 Group Template Editing, published by Vortech 
Data, Inc., which is hereby incoipcvated by reference. ACR- 
NEMA protocols for message groups permit a user to 
specify the amount of padding pixel areas on and around the 45 
image that defines a total pixel matrix. It is within this pixel 
matrix that text may be drawn. FIG. 20 illustrates the 
orientation of text tenqilate pixel padding and the image 
matrix within a PCW frame. 

I^erat^, the text templates axe stored in a local con- so 
figuration file. The teit^late definitions are read in and 
stored into a global array when the PCW is initiated. The 
tenq^es can then be referenced by an ID number whidi 
equates to the array index in which they are stored. The 
^obal storage of templates makes them accessible to all the S5 
routines that require template definitions. For example, 
when a frwoe is assigned a taiq>late identification number or 
ID, the drawing murine for an individual frame may retrieve 
the necessary infonnation from the template array instead 
each fr:anie having to each stxxc its own template informar 60 
tion. 

The layers presentation concept of images and tenq>lates 
is illustrated in HG. 21. At the same time that the text 
tenqdates are read from the configuration file and stored into 
Docmory, each ten^late read is also formatted and shall also 65 
be formatted and written to disk as an ACjR-NEMA format- 
ted file. In a preferred embodiment, the template elements 
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are collected and translated into an ACR-NEMA message 
whidi is then passed to the ACR-NEMA file library system 
to be written. The following algorithm describes the process 
by which tcnq)lates are read into memory and written to 
disk: 
Open **conflg*' file 
PreRead templates to record count 
Allocate memory for templates for each teii4)late in 
♦'confifif 

(Add template info to global array index dement Incre- 
ment index) 
Fot each template read 

(Build ACR-NEMA message containing teiiq)late info 
Constmct pathname for file Open file in template 
directory WRITE message to template directory) 
The template directory is derived by concatenating the 
base directory where the selected Doctor Preferences file 
exists and the string defined by the global constant TEM- 
PLATEPATH. The full pathname of the file is then con- 
structed by ^)pending the string defined by the global 
constant TEMPLATEFILE plus the id the tenq)late being 
written. For example, the full pathname for template with an 
id of 5 and a preference file firom the <HD> Dr. Bob: 
directory would be "<HD> Dr. 
Bob:<TEMPLAIWAni>:<nrEMPLArEFILE>.id" 

In an example of a preferred embodiment of the present 
invention, the benefit of writing text tcnq)lates to disk is that 
at the time of printing a PCW firame containing an image and 
a text template, instead of buflding the ACR-NEMA ele- 
ments for die text teno^late manually and then mi^ng it 
into the final message, a single READ from the template file 
reuims the ten^late already in ACR-NEMA message format 
and can singly be nterged into the final message. This 
in^>lementation significantly reduces the processing time of 
printing images with text templates. 

Id an example of a preferred embodiment of the present 
invention, the tenq)latBs provide a simple ACR-NEMA 
approach to text placement on printed films. In another 
exan^le of a preferred embodiment, PCW incorporates free 
formatting, user definable templates, or downloadable tem- 
plates from an existing database as &e c^>abilities for more 
sophisticated careens evolve. 

Fteferably, patient demographic information is related 
specifically to each medical image each particular patient 
It includes data sudi as patient name, stu(^ date, number of 
the image in a series of images, and other information about 
the patient or current medical situation. Medality informa- 
tion concerns attributes of die source modality that produced 
the medical image, and other physical or technical attributes 
of ttie image. Patient and modality information are displayed 
in the text ten^Iate layout, layered or superimposed over the 
medical image as shown in FIG. 2L 

Patient demographic information coexists with each 
image in the medical image database and often it is desired, 
or sometimes required, to be printed along with die medical 
image. Text templates can be customized for an installation 
site, according to the u$er*s preference. When a medical 
image is retrieved, the values of the variables are transferred 
into tbe user selected text template layout The text tem- 
plates are defined in the configuration file to display the 
kinds of pertinent patient or modality information in a way 
that will provide the best diagnostic presentation, in the 
current medical situation. 

FIG. 22 shows the concqptual relationships among PCW 
processing modules, PCW message structures, and PI>S 
modules. HG. 23 illustrates the PCW COMMUNICA- 



07/22/2003, EAST Version: 1.04.0000 



5,734,915 



21 



10 



HONS concepts in a preferred embodiment This system 
conftguration allows the PVW to share all PDS functions 
and data and to directly access the PDS communications 
routines. Direct access is necessary to transmit formatted 
information in coi[q>osed PCW fiaines to remote printers or 
to the archive system. 

In an example of a prefeaed embodiment of the present 
invention, composed frames in a PCW window contain ail 
the infcnnation necessary fox remote printing or archiving. 
All the individual con[^>onents (ic. images, overlays) are 
collected and foonmatted into structures which can be inter- 
preted and handled by the oonmiunications routines where 
they are converted to ACR-NEMA messages. The four kinds 
of ACR_NEMA messages are generated by software func- 
tions in the CX)MMUNICAnONS module. 

For example, consider printing a document consisting of 
a PCW window that contMns composed frames. Each frame 
contains a medical image with an overlay and a text tem- 
plate. The frame record contains a pointer to the image 20 
record which contains aH the infoimati(m associated with a 
patient's medical image, including the actual image data, 
window & level values, overlays, annotations, and scouts. 

In a preferred embodiment, the process of sending a PCW 
document to a printer or storage device involves the follow- ^ 
ing steps: accessing information for each individual com- 
posed frame, calling the PDS formatting routines, and 
generating the print message set The process of generating 
a print mess^e set for a PCW window in the preferred 
embodiment requires loading information into a base mes- 
sage structure. Then other formatting elements are loaded 
into the message structure. Hie print routines may then be 
activated to print the page. In the preferred embodiment, the 
PUT macro converts PCW information into a ACR-NEMA 
fonnat 

Inferably, the print routines preferably operate on dif- 
ferent information to start, continue, or stop. Thus, in a 
preferred embodiment, tiicre are four different message 
types implemented for speed and economy in storage. The 40 
INir message is used for initialization. The IMAGE mes- 
sage is used for sending multiple images. The TERMINAL 
message tells the print ^dcr to damp the accumulated 
inuiges of the message set The COMPLETE message is 
used to print one frame. 45 

The COMM functions construct an example AN_PUT_ 
£L£ array with a Umited set of field values contained in the 
<*parms> panmeter. The fields used are those required only 
once per message set. Hie put element array is ^en sent to 
the PDS communication functions which creates a message so 
containing these elements. 

In a prefen^d embodiment, the INIT message provides 
setup information to the print spooler such as niunbcr of 
images per page, message set id, and oth^ information 
relating to the entire collection of messages for the PCW 
document An example of the preferable construction of the 
INir message follows: 
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AN_PUT_STRING(ANO_BORDERS,bds»0), 
AN_FUT_SHORTtANO_COPIES^pies,0)} 



After the information is loaded into the INIT structure, a 
preferred embodiment of the present invention calls the 
PCW routine which submits the accunmlated information to 
the PCW routine that generates an ACR-NEMA message, 
PCW_SubmitCommIttfo(pe, pn_cnt, params-> 
templateID,param5-> image,params). 
There must be one message created for each composed 
15 frame to be printed. I^eferabiy, the following structure and 
message is generated for each frame: 



static AN Pirr wim pe[ ] = 
{AN_JOT_jSTlUNG(ANO_AISG_SOT^^g_jeLJd^, 
AN_JOT_^I(ANO_J>S_TIUJMG,imagoC^^ 

AN_PUT_JSHOKr(ANO_JPG_JOS_JDj>g_pos,OX 
AN_JPUT_SrnaNG(ANO_JIOILJlES,inv,0)} 



And after the IMAGE structure is loaded, the pr^erred 
embodiment calls the PCW routine to submit the message 
PCW_SubmitCommlnfo(pe, pn_cnt, params-> 
3Q templateID4>arams-> image,params). 

The TERMINAL structure is used to send the last image 
and to tell the print spooler to print all the images. In a 
preferred embodiment, the print spooler has been collecting 
the frame information and grouping it together according to 
35 the message set id. The terminal message is the final 
message that gives die print spooler the final command to 
Gather PRINT or ERASE. A example of the preferred struc- 
ture and message follows: 



static AN_FDT_ELE pc[ ] = 
{AN_JlJr_JSniING(ANO_31SG_SET_JD^g_e«t.Jd,D), 

AN_JVT_SHOKITCANO_J»G_JOS_JD,pg_po«,0), 
AN_J?^^L3^ANO_J^_TTL_PAQEattLJ)^ge8.0), 
AN_J»lJIL_SrMNG(ANO_JIOR_RES^v,0), 
AN_JPUIL^IWNG(ANO_J»RINT,print,0)} 
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After loading the TERMINAL structure, the PCW routine 
is called to submit the message PCW_JSubmitCommlnfo 
(pe, pn__ciit, params-> tenq)lateID,param5-> image, 
paiams). In cases where there is only a single frame printed, 
one message can be constructed. The infcnnation is basi- 
cally an accumulation of tiie elements already descdbed: 



static AN__PUX_ELH pc[ ] = 

{AN-PinL_miNG(ANO_JMSG_SBT_JD^g_(iet_jd^ 
AN_JOT_31(ANOJS_TIl<_Jl«},magoOaiiiitfl>, 
AH_JTTr_SHOR3XANO_i«_POS_JD.pg_po9^), 
AN_JOT_3I(ANO_J'SL_TIIJACEES,ttUj?afiesP), 
AN_JOT_SlWNG(ANO_NOIL_RKS4iiv,0), 
AN_PDT_SHORTlCANO«J)SP_FMi; fannat,0>, 
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static AN_PinL-BLB pc[ ) = 

AN_POT_3I(ANO__PSJPAC5E_JfUM,paje,0>, 

AN-POT_3I(ANO_J^TIUJPACES,ttL_pa«esPX 

AN_PUTJI(ANO_.PSLjriIJrfG,iicttgeOcn^ 

AN_Firr_SHOKr(ANO_K3_POS_©j)g_po»,D), 

AN_IVr,JSnrWNO(ANO_JTOR__RES^,0), 

AN_JOT_jSHOKr(ANO_J)SP_JFMr, fionnat^), 

AN_PUT_SrRING(AN0__B0RDERS,bd8fl), 
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AN_PUT_SHOKr(ANO_COPIES/:op«s,0), 

AN_JOT_JSrnUNG(ANO_JTUNT,print,0) 

} 



And after the COMPLETE structucc is loaded, the FDS 
routine submits the message, PCW__SubmitCcmmiMo(pe, 
pn_cat, paranis-> templaten),paraiDS-> iinage,params). to 

In a preferred embodiment, global variables are used by 
PCW and other modules. For exan^>le: 



15 



35 



int ^PCrWLjrvideo 

int £fCW_bard«B 

int BPCW_templ«tcOouat 

float gPCW_iw_jatio 

short gPCW_JFbnnatRATOU 

short fPC^K^ccpics ^ 

mt aPCW_yoimatIodex 

char gPCW_'I^ttCtgRle[64] 

short f^'CW.TbniplatesOii 

short gPCW_CoiiBoEaable 

char gFCW_>IafSetZD[80] 

char «PCW_SrcN«tN«De{80) 25 

char gPCW_ReqNetNamc[80) 

shoft gfCW^SappKu'Waxmngs 

abort gPCW_U8e'RxtOff8ct 

kntg j[PCW_31axCopie3 

inl gPCW_'ItapltID_CT 

int gPCW_TinpltID_3IR 30 
mt gPCW_TiiipltID _J)R 
int sPCW_'nniiltID_DS 
int gPCW_TniphID_NM 
int jPCW_'niiMID_OT 
int gPCW_Tm0tID_US 
int g!*CW_TtailtID_FD 
int gPCW_Tn5ltID_CR 
int afCW_TniltID_XR 
short sPCW^ArrangicColiimns 
short gPCW_WiitkwPct 



Data Stnictores 

In a fvcf erred embodiment, data structures are defined as 
shown Id the following exan:q)les. PCW data is arranged as 
a hierarchical structure with a window record being the 45 
parent structure and frame records as children. An exan4>le 
of the preferred structure for the window record follows. The 
window record associates the window's graQ>ort for drawing 
the composed frames in a PCW window. 



#de&ie MAXJFRAMES 25 /* Maodmum allowod frames per window *f 

Mefine FCW_MAX-XBMFIJ^IES 5 /* Maximum tenq^lates definable */ 

idefine PCW_TXt_TEMFlA[SS 50 /* Maodimmi munber of text templates allowed */ 

Idefine PCW_>lA}CIE3Cr 30 ^* Maodmum muiiiwr of text items for a template. «/ 



The TEXT TEMPLATE structure specifics parameters 
that define the tem^^ate pixel matrix and text strings to be fiO 
printed for an image. 
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typedef Struct T?cr_JIEMPLAEE 
{ 



char 



char 
short 



IPLTIEXT 



camJtyperrXT-CAMTYIBlEN]. 
niodalilylTXT_MODALrrYI£N], 
iiianu[lXr_31ANUFLEN]; 
id, 

/* Tbtal mimbear of text items */ 



total, 
foul, 
fontsizc, 
rel__rule, 
units, 
threshold; 



Relative Rule */ iQ 
De&ult Units of loeasaie *f 



tnmcate[l]; 

L_p8dl /* Left pedcting */ 

C_pad, /• Tap padang */ 

C-pad, Right psddipg 

b_4Hd; /* Bottom padtfing */ 

texCPCW_MAXIEJCrj; 



IS 



}'IXr_TEMPlAIE, *TXr_TMPLAnSPTR; 



The TPOTEXT structure specifies parameters for each 
text string to be printed in the text ten^latc: 
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typedef struct XFLTIEXT 
{ 



mt ofbet; 
short 
fbsxt. 



id. 



units, 

pre9entatu>n; 
char rowpKX-RO'WLENl 
cohmm[TXIL.COIXEN], 
AN-objCDOLJ^OBILBN), 
label{15], 

C(HiiatrDrr-JMILENCmi], 
deg_ vahiefIxr_J(EPUVAIX£N]; 
}TELTIBXr, 



Ofkct value for relative positioning. 

/* Override fordefiauh «■/ 
/* Override for default */ 

Units of measure: Plxe] or Character ^/ 

>%rttcal coonHnate of text striz^ V 
Horizontal coordicmte of text string 
n* Qroup^lement number of ACR/NEMA object «V 

Printf fornal ^/ 
/* De&ub vahic to use if no entry */ 



The FRAME_JlECORD structure specifies all the infor- 
matioD necessary to rqilicate the information into the AGR- ^ 
NEN^ messages that will be sent to the print spooler for 
printing. 



tjFpedef struct PnuneRecosd 
{ 

WhsfowPtr 
NfyOWjrldPtr 
Rect 
Rect 
Rect 
int 

Booleaa 

HM-JMCLJNFO 
long 

short 

}PrantfiRecozd; 



tiie^fedd; 

dRect; 

pzdRect; 

bounds; 

ten^lalielD; 

selected; 

invert; 
p^ge_4»B; 



Used for ftint oompositioo ^/ 
/* the maia worid */ 

destination rectzi^gle fbr im^ge ^/ 

Rectar^gle fax trmplBtf p^AjiT^ 

Roctax^ cooidinntes in a PCW*s local coordinQtes. ^/ 

Fbnnat id for £raaiB oonstructiaa. *i 

t** BointDir to image reoosd ^/ 

/» TonarffTn in window. Same as array index + 1. ^} 



The Framelbfo structure specifies the FramcRecord anay 
for all of the composed frames in the current PCW window. 
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typedsf Struct Framelnfo 





framgf!oiint* 




short 


rows; 




sboTt 


cohmiDs; 




FracMRfiCoid 


&Bmts[PC W_MAXFRAMES] : 




long 
bog 


bonkiCobr; 


/* Black or white; default Wack */ 




/* De&uU frame inveisiaa *J 


Booktm 


dirty; 


/« if dirty then it needs to be Mved 


Rect 


WmScBoucds; 


/* Rectaog^ coataining all frames *f 


Boolesn 


Auto; 


/« Is ttiis an Auto Print window 


Boolean 


Overiay»_on; 


/* Display overlays flag */ 


short 




/♦ Ifeit *>TTq*l"tft outline flag */ 



jFnunelnfb; 



15 

There is one modification to an existing structure defini- 
tion in PDS: 



typodef struct WindowData 

{ 

ahoct type; 

MyOWbrldPtr theWwld; 

MyG^ldPtr amWirid 

Boolean dizty; 

Rect dRect; 



/o ibe window type V 
the main wodd ^ 
Ibe annotatiofi world */ 
/o jf dirty tlken needs to be saved *f 

destination nctapgle for zooming ^/ 



This slot is added to aocomniodLate FCW type windows. 



Fnmslnfo <*&QmeInfo; frame infbnnattoa for FCW window types ^/ 

}TOndawI>ata, ^WindowDataPlr, **WDHandle; 
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The LC!PS_PARAMS structure specifies paramctrrs and 
laser |»inter instructions needed for the ACR-NEMA print 
messages. The structure is filled in first for each image to be 
pinted and is then submitted for final merging into the i^int 
message: 



typedef struct LCPSJPARAMS 
{ 



char 
abort 
^tort 
char 

short 
ckar 
short 
short 
short 
Icog 
mid 



-i»t_id[80]; 
focmst; 
pa£;B_jK)s; 
bQrdas[6]; 
iDveTt[8]; 



Unique id stiins* 

images per page */ 45 
position of 'wazffi ca page ^/ 
/* border coks' */ 

hnage video invermoa V 
1^ number of cq;>tsi to print 
Print commaitd ^/ 

Ed fior image overlsy to print ♦/ 50 



nM_IMO_JNF0 
} IjCPS_J?ARAMS; 



ptisi[Sl: 
overiaylD; 
unagsCouttt; 
tcnq^lntdD; 

C^allbeckRoutineXlong status, void ^g); 
^callbsckArg; 



bnoge info for messge. ^/ 



The PRINTER _JNFO steucture specifics the logical 
name, parameters, and status inf carnation about the currently 
sclectni printer: 
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typedef struct PRINIEILJNFO 
{ 



char 
FILMS 
chai 
shoit 



nBme[80]; 
fihnsCll]; 
ciud^ilmtlOl; 
ShnCount; 



-continued 



char 
short 
short 
int font; 
mf SontSize; 
int char Width; 
}PRINTBILJNFO; 



fratnats[80]; 

avail; 

status; 



The FILMS stnicture specifies available film sizes for die 
selected printer 



typedsf ctBrFIUdS[I01; 



PCW Return and Biar Codes 

The following directives specify the various condition 
codes returned to calling functions. 
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0defineFCW_^ 
Wefine PCW_JfeErr 

#deflnc PCW_J«oPCW 

^define FCW_FileOpcQErr 



Mffine XMFUSNbfLoeded 
#define PCW_JNulIFnune 
65 #define PCW_NoFramBa 



-1 Oeneral enor *t 
0 General no 
error */ 

2 /* Not a PCW 
window */ 

3 Could not open 
file*/ 

4 Ibxt teauphues 
are not loaded ^1 

Fhune pointer is 
NULL*/ 

/» No frames for &is 
e.«/ 
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*lefii» PCWJNSUFFTMmMBM 

#define PCW_JDOUT0FRANCffi 

#clefino PCW.^5UFFD0MEMEM 

#d«fiitt PCW^OTDOMEDBV 
#d*sfiitt PCW__SCREENLOC3C 
^define PCW_T0OMANYMOS 

#tlcfiitt PCW_J>IEFPAnENTS 



/* printer codes */ 
^define PCW_PRINTERR 

Alefins PCW_3fDnMPLTS 



Abfine PCW_UNKNOWKM0D 
ifdcfinc PCW_JMAC3E0VFIJ) 



7 /* losufBcieiit 
nwrnory to losd 
tonplates */ 

8 /* ID cumber was 
out of legal 
raoge. *i 

/* IbsuEGcient / Wnf* 
memory to move 
image */ 

10 /* Device is not a 
DOME device •/ 

11 linage is locked 
forlCU*/ 

12 Ibo many iooages 
to Tcairaiigp 
fonoaL */ 

13 Dilfexeot patient 
iscisieiitly 

»/ 
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#dcfii» PCW_J>IFFSIZBS 
#define PCW_N0PRINTINFO 
^define FCWLJf OPRINIERS 
Akfine. PCW.J'RINTERNOIBEFINED 

#defim> PCW_J>RINT[NGDISABI£ 
«definc PCWJNVALmPORM^ 



A* Overiay codes */ 

define FCW_J4CnENOMEM 



/* General printing 

COQS H 

51 \fixed template 
ids on a single 
row*/ 

52 /" Unlmown in^ge 
modaHtjr ^/ 

53 /* Image Overloads, 
f^ fl ni f i i* film, ti^ gh t 
or width 
violatioiL */ 

Diffisient imag&f 
pedfUng sizes per row 

55 /^NoPiinlerlhfo 
for a printer. V 

56 No PrintBTB 
<Tftfipw^ in con^g */ 

57 HiecuneaJ 
ptmter is not 
*V^finrH in th*^ ooofig 
pamgrapb ^/ 

p> Hie printing disabled 
pse&recoD is selected. */ 
59 /* Tbe scfccted 
format is invalid 
for printing. ^ 



flaefine PCW_OVLHXISTS 
*acfinB PCW_JNOS001jrS 
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/* Not eooi:|gh 
niemozy to create 
onrerlay. */ 
y* Overiay abeady 
eiirtB. </ 

No scoots for the 
«/ 
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art Consequently, a dctaflcd desoiption of cadi and every 
one of these functions in the prcfcircd embodiment is not 
necessary to understand the present invention. However to 
enq)hasize some of the non-obvious features of the |H:cscnt 
invention, the ARRANGE, PUIX-DOWN MENUS, 
PRINT, COMMUNICAnONS, FRAMES, and WINDOWS 
modules are described. The descriptions are presented in the 
alphabetical order of the module names. 

The ARRANGE module is responsible for the creation, 
display, and handling of mouse clicks within the Arrange 
puU-down menu. The puU-down menu is not a conventional 
puU-down menu with vertical rows of puU-down menu items 
but rather it is a window with a dynamically drawn PICT of 
15 PCW formats. The functions In this module are responsible 
for inteipreting the mouse clicks within the Arrange pull- 
down menu and mapping the mouse points to the formats in 
thePECr. 

The conmiunications modole provides the interface 
between the PCW interface and the ACR NEMA (AN) 
communications routines. It is responsible fci the creation 
and submission of PCW printing parameters to the AN 
routines. 

The PCW_3uildInitMessage function constructs an 
AN_JOT_ELE array wiftin a limited srt of the field values 
contained in the <param5> parameter. The fields used are 
those required only once per message set The put element 
array is then sent to the comm functions which cream the 
30 message containing these dements. 

short PCW_,BuildPrin1ImageMcssagB(J>CPS_J'ARAMS *paranis) 
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The PCW_3iiildPrintImageMessage fimction builds a 
print image message. 
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short PCW__Buill1btminaIMes8age(LCPS_PARAMS ^axams) 

The PCW_Buil(irenninalMessage function builds a ter- 
minal message. 



^ short 



PCW_3uildCoxnpleieMessQgeCL£PS^ARAMS ^params) 



In a prcfecred embodiment, PCW apf^cations are pro- 
grammed as C language functions. Functions that perform 
logically related tastes are groi^ted as ^iplication modules 
diuing program development All prograinmed functions in 
a module are then stored as a file, and named in the header 
fie. In one example of a prefenred embodiment, PCW 
contains the following ^h'cation modules: ARRANGE, 
COMMUNICATIONS,DIALOG, FONTS, FRAMES, 
CHjOBALS, pull-down MENUS, OVERLAY, PRINT, 
SCOUTS, SOFT KEYPAD, TEMPLATES, UTILmES, 
and windows. 

A detailed source code listing for &csc modules is con- 
tained in the Software Microfiche Appendix. The operations 
carded out by the source code of preferred embodiment, 
PCW, are self-explanatory to a person of ordinary skill in tiie 
art with a working knowledge of the C programmmg lan- 
guage and the Macintosh operating systems, its alnlity to use 
windows and frames, and to add layers of functions. Also, 
the Macintosh operating system's ability to receive operator 
input from mouse and keyboard, and to display output on the 
video display screen is well known by those skilled in the 



The PCW_3uildCompieteMessage function builds the 
conq)letB message. 
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short PCW_SiibmitConm3lnfb(AN_J'UT_ELE *pe, int pn__cnt, short 
templatdD, irW_JMG_JNFO 'image, LCPS_PARAMS 



55 

The PCW_SubmitCaramlnf o function builds a new XCB 
and fills in the inf(Hrmation firom the <pe> parameter. Over- 
lay groq> numbers and text template information is added to 
the message. When the message construction is complete, 
^ the XCB is activated. 

void PC W_Jntrial iTTT jCPSmsgQLCPSuJARAMS *params) 



65 The PCW_Jnitiali2eLCPSmsg function initializes 
<params> so that the calling function can reset specific ones 
and the others can have harmless defaults. 
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manager lespoasitde forperfonniDg, defining and maintain- 
— ii^.^^— ing frame iofonnatLon foi a FCW window. 

short PCw_Ms8XmiiEn(ciitL-arg. 0 Exanq)lcs of thc Fiamcs functions in a preferred embodi- 

meat follow: 



The PCW_31sgXmitEir function is the callback for mes- 5 



sage transmission timeout errors. ^ Pcw_^wKeySeteffW(WmdowPtr window, short key) 



short PCW_QucryPrintcr(char •prioter) Thc PCW_^ArrowKcySelectFrame function selects 

^— — — — xo frames indicated by the d^:ection of an activated airow key. 



The PCW_QuciyRintcr function creates the message set 
id, fills in thc put Clements, and submits them for transmis- ^-^ PCW_Seh«ffrainB(WiDckwPtr 

sion. mult^le) 
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TOid vcw_CttatxiMsgScmchai*stc..jt^ The PCW_JSelectFrame function checks the franaes to see 

if the coordinates of ttie mouse pointer, <pt>, are within its 



boundaries. This takes care of highlighting selected frames 
The PCW_CreateMsgSetlD function converts source and selection of multiple frames when the usex dicks on a 
host name to a network address and creates the message set frame. It then sets selected frames to selected or not selected 
Id for each image message. ^ 



abort PCW_priiit)crQucryRespoDsc(voitJ) 



.. FrtmeRecord ♦PCW_J^iadR^mc<WmdowPtr window. Point pt) 

The PCW_J^ndFramc function looks at the frames and 
The PCW__PrinterQueryResponse function is not impl&- finds the one that contains the coordinates of the mouse 
mented Bdnter information is in the config file until query dick. Assigns <frame> to the pointer of the frame record 
communications are defined found If the mouse click was not inside of any frame, thc 

function returns FALSE. 



short PCW_AddTextEieinciits(QKD •inu^<L_bcir, short tcmplaielD) 30 



ftameReocrcl •iCW_GetSelectedPiame(WiidowPtr window) 



The PCW_AddTextElcments function docs some tem- 
plate verification and reads thc text template from the header The PCW_GetSelectedFrame function checks the frame 
file. Then it meigcs the template message into the current records for cwindow> andretums the franoie pointer that has 
image message, its <sclccted> flag set to TRUE. 



short PCW_>ddCh«rbyC>oup«(QHD ^^_jiy5_buL^ PCW_JSliteFt airMKFrameRecoiti *famie) 

^imUcJbdb; IIhlJMO_DTO *inu«e. Boolean 



^^^-^^ 40 yjjg PCW_^miiteftame function draws a border around 

<framo. 

The PCW_AddOvcrlayGroups function collects all the 
relevant overlay groups and adds them into the message — — 

header. PCW_J)TawFr«i»(FraincRcconl *fr«n]e) 

45 , 

The PCW_DrawFrame function draws the image, 



Toid PCW.3&yOv«Uy.<«ato QHD iiM.jVNN_JNFO_FiR annotations, and overlays for <frame> contained in <win- 
dow>. 



The PCW_WapOvcriays ftmction collects the overlay so 
roup I 
queue. 



group numbers for each annotation in an images annotation K^_J>rawFraincIm«gcQnIy(FranicReconi *frame. Boolean 

ense) 



void PCW_MapSco«tsOverlv5Cwsi««erQHD ♦q, 55 the image into a frame. 

nM_J^NN_JNFO.JTR ann, char 'gips) 



The PCW__l>rawlTrameImageOnly function draws only 



The PCW_MapScoutsOveiiays function overlays scout 
lines. 

The DIALOG module provides various convenient dialog 60 
functions. They are general dialog related functions 
designed to reduce some of the overhead required by the 
regular Toolbox dialog functions, This module also defines 
some PCW specific functions which provide user input via 
dialog. The FONTS module provides font related functioo- 65 
aiity such as scaling and font matching for external devices. 
The FRAMES in a preferred embodiment, acts as a frame 



void I<:W.J>rawFts]iKliiascStufECPmiieRcc^ ^frune) 



The PCW_J>rawFrameimageStuff filnction draws anno- 
tation text, overlay grq>hics, and scout lines into a frame. 



I[M_JMG_JNFO *rcw_Gea'rBiaeImflge(PraiMRocopd •frame) 



The PCW_GetRramchnagc function gets and returns the 
image_info field of <frame>. short PCW_ 
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Trans ferFramcIniagc(FranicRc cord* src_fr, 
FraineRecor(l*dst_fr, Boolean refresh) The PCW_ 



-RansferFramelinage function transfers all image related void PCW_Ovcri3ySwitch(WiadowPtr wimtow) 

data from a first frame <5ic_fy> to a second firame <dst_^ 

^ The PCW_OverlaySwitch function is basically a redirec- 
tion of the PDS call as to redraw all frames. 



short PCW_bscrtI^vmtIiiu«e(II>l.JMCLJN^ *inagisliih, 

FramcRccord "frame, FtamcRecard "srcL-.frame, Boolean refresh) void PCW_JledrawAlIFiaiites(WiidowPii window) 





The PCW .JnsertFramelinage function detennines where The PCW_RedrawAllFrame function redraws all frames, 
each image is coming from and transfers all the image 

related data to the destination <frame >. i^t^r? r r c^rt^ « ^ *£_ « i 

void PCw_J>elotBFramdmaagoInfo(^^ frame. Boolean 

15 puigelmasB;, Boolean icdrvw) 



shiort PCW_Jt0plecePDSlinaee(Pc»nt pt^tameRecord ■'frame) 

'='''^—^^^^^~-^—^^—^—^— The PCW_J>eleteR:ameImagelnfo function deletes all 

™. , .^^ , . image related information and pointer to a frame. 

The FCW_JleplacePDShnage function creates a new 

PDS window and transfers all image related data. ^ - 



MyGWorldPtr PCW_GetFramcWorld(FrameRccord PiameRecoid ^PCW_Gctlma8cFngDc(nNCJMQ_INF0 ^hnage) 
*fcame) The PCW^GetFrameWorld function gets and 

returns the frame's main offscreen drawing world pointer. The PCW_GetImageRrame functioa finds and returns a 
<annWorld> field of <frame >. 25 poii^ to the frame that contains the image. 



k»g PCW_Xod;_UnkK:k_pBticntQ(nMJMO_JNFO 'inngefiifrs, 
int kx:k_anlock) 



The PCW_Loc^UnloclOPaiientQ function calls die 
memcsy manager to lock or unlock the patient queue 
dcpoiding on the value of <lockLJ]nlock>. When an image 
is dragged from a PDS window to a PCW window, the 
patient queue must be locked so die image manager does not 
purge it 



void VCW_^ctDore^DSJma^TaasI>rspQ(J^^ «4mi^«In£b) 



The PCW^JtemovcPDSIinageftomDispQ function calls 
die memory manager routines to remove the image data 
from die disph^ queue. 

45 

void PCW_CheckAsdRanoveFDS3mage(j«^isfier QHD 
IIM-JMG_JNFO_PIR Mmage, WindowPti aig) 



The PCW„ChccIcAndnemovcPDSImagc function is a 50 
call back routine for the memory manager during que_^niap. 
It compares a selected image with the incoming window and 
removes the image frtxm the queue if the windows are the 



ydd PCW^MaitTniTcDrect(FnaneReconi ^frame) 



Hie PCW_MaximizeDrect function adjusts <frame> 
dRect to be dose to the image h/w ratio. 



Rect PCW_Oca^iamsDroctCPrameRecoid ^frams) 

65 

The PCW_GetFramfiDtect function returns the destina- 
tion rectangle for frame. 



FiamelRficoni »PCWJmdNex(RaTnftTriMvge(WmdowPtr window; int 
•start-index) 



The PCW_GetIniageFramc function loc^ through the 
frame anay to find the next frame with an image. 



FrameRcoord ^lK:W_JgidPreivk>iid^nnTffiTTnijge(TOodowPtr window, 
int «statt_Jndex) 



The PCW__FindP!reviousFrameiImage function finds die 
previous friune with an image. 



void PCW_JP&rscFrBmc'Kiniilate(E[BmBRccoid •fiamo) 



The PCW_J'indPreviousEramfi3mage function parses the 
frame template. 



void PCW^Jnverff^nrmftTTn a ge(FrameRecord ^framc. Boolean update) 



The PCW_JnvertErameImage function is called by the 
PUIl^DOWN MENUS module or the Tenqplate dialog box 
to invert a frame image. 



The PCW_\lewErame function is called by the PULL- 
DOWN MENUS module to move a selected composition 
frame image into the ^^ew window. 



FiameRecoid *KW_JRndIndtaiFnm»(WuidowPtr window, int low, 
intool) 



The PCW^indlndexFrame function steps through the 
cunrent matrix dimension to find the frame index. 
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If View Frame is selected, the process(v branches to the 
— ^— ^— ^— — — — — — — FRAMES module. 

int PCW_>i^nimcRawVtdtbOff^^^ ^ ^^^^^ ^ ^^^^ processor refreshes the 

window and branches to the WINDOWS module. 
The PCW_MaxErainfiRowWidth function finds the wld- 5 xf Hide/Show Tanplates is selected, the processor branches 
est row in a frame. to the TEMPLATES module. 

If Invert Borders is selected, the processor branches to the 

WINDOWS module. 
If Invert Lnage is selected, the processor branches to the 
FRAMES module. 

The cCW3f axFrameRowHeight function calculates the If Auto FBI is selected, the processor branches to the PRINT 
total height images in a composition frame. module. 

If Auto Print is selected, the processor branches to the 

void PCW_Refi«sihFHime(FramcRi!Cord *&aiM ,c ,^ ?^^?^J^^^^' , 

If Select Printer is selected, the processor branches to the 
PRINT module. 

The PCW_RefrcshlTamc function teitq)oranly selects a 
frame and redraws it when an image is flipped or rotated. . 



int FCW_3laad^iazi»RowHeisbt(WiDcbwPtT wii^^ 



10 



void PCW_j\£yustMeiius 



void PCW_JTipiRrOTinTm«y<WiiidowPtT window, FrameRecord _ t^™, » j. ^ , - . < . « 

♦frame, short itan, Bookaa flipAll) The PCW_^AdjusfMenus function enables or disables 

— — ^— — — — — ^— ^— — — (dims or grays) puU-down menu items under certain oper- 

rr^ M^ry^T t ^ ^ . ating conditions. For cxample, Auto Ptint is enabled oulv if 

ThcPCWJlipFramcImagcfunctionflipsaframeimage. ^ displayed and communications are established 

with the target printer. Certain items are disabled if the 



25 



void PCW_RototeFramcIm^g»(WbdowPtr window, ErameRecotd ^^^nt WindOW iS not the PCW window, 

♦frame, sfaoit assle. Boolean flipAIl) 



The FCW__RotateRrameImage function rotates a frame 30 
image. 



void PCW_DoAnangBMfinu(Hhnrt Ucm) 



TTie PCW_DoAirangcMenu function handles mouse 
elides inside the Arrange menu to take care of updating, 
int PCW_l3otamn49eMenK]cy(v^xK)owPtr dragging, and item selection. Then it updates the PCW 

^— ~— window wifli the new frame layout 
Tie PCWJotanmageMemoty function calculates the "^^ & responsible for dewing 4e 

total memory reqZd^ aU images in a PCW window. ^'*=?»y- ^ P^°^' '2^"=^ 

^ ^ ^ » ^ imtiate and conduct the printmg of image data. It is respon- 

sible for collecting all necessary f cnmatdng information and 

stnrt PCW _jtfovetagBDcvicesCWiadowPir wiiricrw, short fio!n_slot, ^ submitting it to the commu n ications module far final ACR- 

sbon iQ__siot) NEMA message gen^ation. It also provides printer selec- 

tion and verifrcation functionali^. 

The PCW_34oveImageDevices function reassigos all 

image device slot numbers when the user drags a window. Print Functions 

In a preferred embodiment, the GLOBALS module 45 

defines global variables used by PCW and other modules. — — ~— — — — 

The PULI^DOWN MENUS module handles puU-down void PCW_j)QAut(j>rint ^ 

menu selections in the PCW pull-down menu as well as — ^— — ^— — — ^— 
manage the enabling and disabling of puU-down menu items 

based OD various operating conditions in a preferred embodi- 50 The PCW_J)oAutoPrint function directs the automatic 

ment Illustrative exanq}les of the pull-down menu functions printing of all images queued in the PDS window. It pops up 

follow: the Printer Selection dialog box. It calls PCW_ 



void PCW_J>oPCWmBiiu(abort item) 



AutoPrintPDSimages to print the queued PDS images. It 
calls PCW__preloadPDSimages to set up preloading. 



55 



The PCW_J>oPCWmenu function is called when PDS void PCW_OpcnPrintStatu»Diaiog 

detects actuation of the PCW puU-down menu items, or 

when the softkeys are actuated. D^nding on which item r^u rtmr ru^ i>«- *c* *, 1^ *. ^ u. 
^ 1 X J The PCW_OpenlTintStatusDialog function pops up the 

the operator selects, the coirespondrng process represented 60 ^ f 

by that item is carried out ^ 

If New PCW is selected, the processor branches to the 

WINDOWS module. void PCW_JIiirikPruitStatus(DiatogPtrd^ 

If PCW Defaults is selected, the processor branches to the — i^^— — — 

DIALOG module. 65 

If Frame Scmp is selected, the processor brandies to the The PCW _JHandlePrintStatus function receives user 

DIALOG module. input from the Print Status dialog box. 
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void rcW_CIc6ePrintStatu3l>iabsCI>ifLio£Ptr dig) 



The PCW_aoseiPrintStatusDialog funcdwi doses the 
Print Status dialog box. 



void PCW_UpdaiePiintStatiis(DiaiogPtr dig) 



The PCW_UpdatePriatStatu8 ftinction updates displayed 
dialog items or helps scxeen refresh. 



void FCW_J>riiitStatusMessage(Stx2j5 msg, Bootean le&esh) 



The FCW_FdiitStatus Message function prints the status 
message into pint status window. 



void PCW_JPrintWiidow(WiidawPtr window) 



The FCW_J*rinfWlndow function prints images in the 
cutrent PCW window. 



void K^_^utaPriiilFI>Siim(gesCBoolcan 2ciiKyve_Jni^) 



The PCW_A«toPrintPDSImages function traverses the 
image queue and submits all the images to the cammunica- 
tions functions. 



void PCW_PrcloadPDSiii«ges(TODdowPtr window) 



The PCW_PrcloadPDSimages ftinction fills in all vacant 
frames in (he PCW window with PDS images. 



WindowPlr PCW_SctijpPTdLoadWfaidow 



The PCW_SetupPreiLoadWndow function set up the 
preload window. 



void I<TW_UpdateAutoFrintWiidow(W^^ window) 



The PCW_UpdateAutoPrintWjndow function redraws 
all PCW frames. 



long ICWJandlff A rifnPrintEvienlCEveotRBctad *evcat) 



The PCW_JIandlcAutoPrintEvcnt function exists only to 
handle the update event so that this window can be drawn 
COTrectly. 



void PCW_SelBCtPrintcr 



The PCW_SelectPtinter ftinction Is called by Ae PUU^ 
DOWN MENUS module when the Printer Select pull-down 
menu item is activated. It then pops up the PCW Etinter 
Selection dialog box. 



sboft PCW_^4utoPrintPaficChBck(diDrt •images) 



The PCW_JVutoPrintPageCheck function walks the 
queue of PDS images and determines bow many wiU fit on 
the selected film size. 



10 short PCW_V«rifyPrinter(chai •printer) 



Hie PCW_VerifyPrinter function looks through the 
printer fist to find the current printer. 

15 

short PCW_CheckPrinttrConstraint5(Wii^^ window) 



The PCW_CheckPrinteiConstiaints function is called by 
20 PCW_PrintWindow to check compossed frame image 
attributes to compare with selected film size. 

The SCOUTS module is responsible for drawing scout 
lines into a PCW frame, if the original image had none. The 
Soft Key P&d module adjusts the enabling of the soft key pad 
25 buttons based on current conditions. It is also responsible for 
handling dicks to the PCW buttons. The TEMFLATES is 
respoiisible for the accessing and manq>ulation of text 
template information. The UTTTTilbS module provides 
various routines that can be tenned "ntiliy functions. The 
30 WINDOWS module is responsible for the creation of PCW 
windows and provides window related operations. Some 
exan^les of the windows functions in a preferred embodi- 
ment follow: 



WindowPtr PCW_J*ewWin±)w 



The PCW _JflewWindow function creates a new window 
and initiaUzes the data fields. 

40 



vcid PCW_Ck»eWiDdow(Wiatfc7w*tr window) 



The PCW_CloseWndow function closes the current 
window 



void PCW_UpditeWindofw(Wndoirf»tr window) 



The PCWJJpdateWindow functian call the frame draw- 
ing routine for each of the frames assod^^ with <win- 
dow>. 



loQg FCW_ClickWindow(WisdcrwPtr wiodow, EveofRecotd ^dieEveiit) 



The PCW_„CUckWindow function finds (he local coor- 
dinates of the mouse click location and then selects the 
60 frame click on, if any. 



void PCW_GentrateOrid(WindowPtr window, Rect •bounds, short rows, 
short oohnnns) 

65 

The PCW_GcnerateGrid ifunction draws a grid of <Tows> 
rows and <colunms> columns in the currently selected 
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window. Checks if the cuirently selected window is a PCW 
window. — ' 



Boolean bPCWWmdowfWiodowPtr window) 



The IsPCWWindow function determines if <window> is 
a PCW window. 

10 

void PCW_Draaitnia8c(WiDdowPtr which^Snaow, Foint pt) 



The PCW_I>ragfiiiage function is called wbcn mouse is 
clicked and held on a PDS window or PCW frame image, is 
While mouse is held down, a drag grey region is drawn on 
the screen. When the mouse is released over a PCW frame, 
the image is transferee to the frame. If released outside of ^e 
PCW window, the image is restored and redrawn in its 
original PDS window. 20 



void PC W_J\d]iffitCui5or(ftjint mousePt, WindowPtr inWmdow) 



The PCW_AdjustCursor function displays the appropri- 
ate cursor (pointer) symbol for the tool selected in the image 
or annotation palette. 



void FCW_CfilculateCoiitcDt(Point xoouaePt, RgoKandlo contcQtRgn) 



The PCW_CalculateContent function calculates the area 
6£ sensitivity within composition frames where an appro- 
priate PDS cursor (pointer) symbol is to be dlsjdayed. 35 



Boolfffin y^j w_Co(ntninif ntfygr^WaidowPtr window) 



The PCW_ContainsImagc$ function determines if any of 
the frame structures in <window> contain image informa- 
tion. 



dwrt PCW_^AuloInsnrtiaiftge(WmdawPtr PDSwindow, 
WmdowPir PCWViodow) 



The PCW __AutolnsatinLage function Inserts the image in 
<window> into the first vacant frame of the current PCW so 
window. Returns TRUE if Insert was peifanncd. FALSE 
otherwise. 



Rect PCW— CalcWiiidowSize(Rect ztct) 



The PCW_CalcWindowSize function calculates the 
PCW window size that maximizes <rect> and has the same 
aspect ratio as gPCW_Jiw_jatio, which is an estimate of the 
camera film hdgb^wldth ratio. 



void FCW_jDV«lWiiidcwBoKters(WffldowPtr window, Boolean rcbcsh) 



The PCW_JnvcrtWindowBorders function toggiles the 
border value for a selected window. 



40 



inl PCW_GcamageCouiit(W ado wPlr window) 



The PCW_GetImageCount funtion counts images in a 
PCW window. 



void PCW_J)r^gWiiKlow(VWndowPtr whichWindow, EvmfRecord 
*cnreiit) 



The PCW_QragWindow function is called by the event 
handler to let tiie user drag a window. 



void PCW_SekctNextInM;gc(WmdowPtr window) 



The PCW_^SclcctNextIinagc function selects the next 
image. 



void PCW __SclcctProvioaaIxnfl^c(WmdowPtr window) 



The PCW_JSelcctPrcvioustoage functiori selects the pre- 
vious image. 



void PCW__Rek)ckQuoue5 



The PCW_RelocfcQu«ics function rclocks the PDS 
patient image queues. 



Bookan PCW_WmiowFall(WuidowFrR window) 



The PCW_WndowFWl function is called by the Pull- 
down menus module to assure that there are PDS images 
available for auto-printing. 

In describing the invention, reference has been made to a 
preferred embodiment However, those skilled in the art and 
familiar with the disclosure cf Hit invention may recognize 
additions, deletions, substitutions, or other modifications 
which would fall within the scope of the inventions defined 
in the claims. For example: in an alternative example of a 
preferred, embodiment, the present invention is designed to 
provide free formatting of images. Images may be placed 
arbitrarily into the PCW window and scaled to different 
sizes. A graphical interface allows the operator to arrange 
images and text more suitable to individualized or spedal 
needs. 

In another alternative example of a preferred 
embodiment, the present invention is designed to provide 
pan and zoool Currently ACR-NEMA does not fadiitate 
Pan and Zoom values. linages sent to the laser camera can 
be pinted at other than their original orientation. The 
adxlition of these parameters to ACR-NEMA allows for 
image alteration in the PCW window. 

In another exsaoplo of a prefeired embodiment, the 
present invention provides the c^bility to choose any 
submitted print job and remove it from the print queue. 

In another example of a preferred embodiment, the 
present invention provides tiic capabilily to query the 
printer. As printers become more sophisticated the ability to 
make queries regarding specific printer parameters will 
allow for greater flexibility in PCW con^sitions. The 



60 
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difFerent states of a camera (out of lilm, flm jam, time-out invention provides the capabiti^ to display, generate, and 

could be relayed to the user. If the PCW queries the pnnter print multiple ovedays for any image. In anodier exaiiq)Ie of 

for this and other kinds of information, such as film sizes, a preferred embodiment, the present invention provides the 

page formats, and fonts available; the configuration file can capability to include PCW folders that will contain PCW 

be eliminated. In another example of a preferred 5 documents or c^her folders. 

embodiment, the p-esent invention provides the capabiUty to ^^^^ cxzmplc of a prcfored embodiment, the 

print reports wiU enhance tfie dctaH of iirformati^^ for each ^^^^^ myen^on provides the capabiHty to provide addi- 

PCW document. Reports may be added athta- as bit mq>s or, padding so that images of different size could be 

when the Text feature is available, direcdy «: as ASOI text ^ ^ p^w window, print only text in a PCW frame. 

In another example of a preferred embodiment, the duplicate an image into another PCW frame and let the 

present invention provides the capability to save PCW operat<x" manipulate it and change the priority within the 

compositions in an archive device and then recall them later. print queue. The p-eferred embodiment provides the capa- 

The method of retrieving stored images will be similar to the bility to upgrade and to incorporate and use new dsvdop- 

way PDS currently opens images via the Open dialog. Now, ments through the use of macros, dynamic information lines, 

PCW only con^ses images and prints them locally, but the ^5 context sensitive help, and additional protocols (HC-7, 

composition cannot be saved for future reference. PCW ISDN, Xjin, NIP, etc). 

provides tbe mea^ the non-iBogMnmier operator to g^ier cnAodimcnts of the invcntioii wfll be apparent to 

sd^ an CMstmg PCWoQmi«wifaon ^ m toeddllcdintheanfr«maconsidaationofthisspcciflcation 

arduvtstorage aad have it sent directly to the laser camera ^ ^ ^ ^^^^^^ It isifltended 

pnnnng. ^j^^ specification and exanqples be considered as exem- 

In another exanq>le of a preferred embodiment, the pjajy Qujy^ y^uj the true scope and spirit of the invention 

present invention provides the capability to allow the non- being indicated by the following daims. 
p:ogrammcr (^>crator to layout and define how patient 

demographic information is presoxted in free-form on the Glossary of FCW Tenns 

film, la another example of a preferred embodiment, the ^ 

present invention provides the capability to select and save This glossary defines, discusses, oa: explains terms as diey 

page defaults for specific modalities. Rovide (he user with ripply to tiie PCW. Italicized terms also appear as glossed 

a set of routines to Autopiint PDS images. This option words. Application developers may use slightly different 

allows the user to choose a pint routine that best suits the meanings for some of these terms, but the definitions are 

needs of schedules (speed) or of materials Qmages per page). ^ given fix)m the user's point of view. Cross-references are 

In another exanq>lc of a prcforcd embodiment, the present given for related or oontrasting terms. 



GLOSSED WORD 



DEFINinONS 



hi PCW, to nuie a progtsm oommaiid available for use liy means of 
an qjprojnatB point and pick opciation. Such opcratioQS arc 
inteipreted by Ac event bandlera and earned out by die a{q;ilicatton 
iDodules. 

Hie tiuDtmost window an the desktop; tbc window where the next 
actioa will talce phxx. Tbc ective wiodow's title bar is ^igMigh*^ 
A warning oar repeat of en enor in tbe form of an aloit box or 
computer beep, osr both. 

A diak>s box fhat is cfisplayed on tte woricstation scieea to give a 
womxQg ot to lepcrt an eztor during the use of am plication 
progtanL 

See ima^e compoHtiazL 

A cha recterisl ic or piopetly; tet <aiaaii|tlc^ &e kind of modaHQy that 
CHptured a medic&l vo&gpj or a patieul's name. See patometei^ and 
value. 

A coUectiQn of bits m ttv^nu ny that bas a 2* or S^dimsofiDOiBl matrix 
repxesentatmL These icpreaeiilatioos axe ^picalfy dispbxyeA as ^nsiUe 
images on the voricstation scxeco. 

A set cf bUs diat repicseats the position and state of oonesponding 
items. SeepixeL 

A method of iqnesentins digital ocmputBr images in which each pixel 
OB a disj^ay ooncsponds to a bit (or set of tuts) in memory, to allow 
each pixel to be controUed. 

Pointing wid cliddng or imit^ a iMy b o ar d equivalent to tTynfM a choice, 
such as sekctiiis a consnand fiom a TTwpii ectivating a soft hgy. 
Move the mouse as to position the pointer on smncdiii^ ibea. press 
and re lease ths mouse button without moving the mouse. (See double 
click.) 

The holding plzcc for what you last cut or copied, 
lb remove a window ham the desktop. 

Tbe small white box on the left side of a title bar. Cltrking ttus box 
closca an active window. 

A woid or pSnase, tznially in a msmi, descrilnng an action for the 
oonputer to pexfonn. 
See image oompoeitton. 

One of the set of row-cotumn layouts that can be selected for tbc 
con^sitiosi of new medical images. Ibe operator can choose layouts 
from a set provided in (he Arrange palette. 



active window 

ateit 

alert box 



aQDDt&lS 

attribute 



bit image 
bitmap 

bit-mapped gn^hic 

choose (or select) 
cljc± 



dipbuanl 
close 
dose box 



^ X ^1 njHW 1 t'Hiiii frame 
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GLOSSED WORD 



DfcMWniONS 




critical C2te azea 



data entry/ retrieval 
dedicated device 



defeult vohie 
dialDS box 



dnuitttd icon 
disk 

doable-click 



drawing paktie 
editins 

edjtiDg sesstoa 



feedback 



file 
folder 



fonDot 



A PCW window, tided Print CoiiqKwition or AutdPrint 

AMnksbeet, Tia operator uses these windows to choose the ftame 

layout for the odzipositsoa of new medical im^es. 

A data file used by application software to piovide fofoimation about 

the kind of periptural devices and the pby^cal/ ine^^ 

It describes the devices^ optional features, system or commumcation 

parametos, and otfaex prognuDS installed. 

One of the cxnicepts of design guidelines for giapbics user inteifiBCcs. 
This concept provides that each t^pearaoce of shnilar objects rcsenible 
each other. 

One of the areas or departments in a bospitaL PatiesKs there are in life 
threatening condition. 

In useroricntod prpgraounii^ allowing die <^erator to define user or 
situation pjcfmu oes for rahies of operating rBramftfr or to use preset 
default values. 

The ecdcms of a wockstation opetator to submit^ receive infoamattm 
Typically in proprietiffy configumtions, a dedicated device is hardwired 
to its controller. Otherwise, a dedicated device mi^ be aoc such as a 
printer diat is voed only for z-ray fikn prints. 
A predetermined attribute, optkm, or value that is assutned when no 
other is explicitly spec'iBed. 

The Macintosh working cnviitmmcnt - the menu bar, any window or 
dialog box, and the remaining gray area on fee screen. 
A kind of window ccmtninins a message that instructs or that can 
request more inftmnntion from you. The message can be a wanting 
that you're asking your computer to do somethtng it camut do or that 
you're about to dcstrcy sane information. A dialog box can require 
the c^icr&tar to foxmsb a response before continuing; cr may penaoit die 
operator to access and use other windows befotre diqtosii^ of the cfialog 
box. la some cases a beep acooanpenies the opening of a dialog box. 
A command ihst ajipears half ■lighted couxpared to other commands in 
the menu. You cannot click such a disabled command. A commands 
is disabled whUe flie cctioQ it lepiesents is temporarily mappropnate. 
An ictm that represents a disk tfiot has been ejected, or a document 
folder, or applicatian on a disk that has been ejected. Dinnoed dis^ or 
folder icons can be selected and opened, but the dnnTnwnrs and 
applicatioQs on them can^t be opened. 

The ectton of using a mouse or pomtxng device to move graphical 
reptesentadons around on the workstation di^hy screexL 
The mr^gnetic medium that tla ocsnputer uses for storing infonnation. 
Poeition the pointer where you wont an action to takeplece. TLcn 
press and release the mouse button twice in quick succession wifcout 
taoftDQ da mouse. (See click.) 

Moving an <^3ect around the screen as if it were attpchfd to die 
pointer. Informed by holding tbt select mouse button and nooving the 
pointer. When you release the mouse button, you either (aTiiflnn a 
selection or move an object to a new location. 
One kind of puU-down menu. In PCW, the palette that contains the 
tool ico3tf uced for mrrring text or drawing on the ccHXiposltksi ftames. 
See nnage composition. 

The period while die opcntDr is cofiip(.aing new mu^gcs in the Print 
Composttiott or AutoPrint ^ybxksheet wtndows. 
Tn PCW, dte ojpsnSxst can nuke textual flu nnt ation on rrw^ij r T^ ] ^m f^ gf^g 
in the compooitton firamo by using the drawing palette and the text 
eotiy tool. 

People expect physical actions at a woricstatian to have physical results. 
For example, when a dtawii^ tool moves, an opareto? eaipects to see a 
line dmwu. Fliysical results ore quickly displayed to provide this 



gmfi'ozt 

gro|ducs user intci f ece 

grow boK 
hard Hi !^ 



I-beam 



Acolbctioa of related data stored and retrieved by an assigned name. 

Itolds documents, applications, oc other foilders on the desktop. 

Folders allow you to arganize information in any way you want. 

A sp ec ific airangcinent of a set of data. See ptotDOoL 

A oollectioD of tettexSf numbers, punctuatiott maiks, and other 

typographicnl symbols with a consistent appearance. 

The active or selected inutge (or window) ua. (he desktop. 

This data type for a graphics port, or the shorthand for the graphics 

port. 

Tn nrt od ffTT^ computer wi wm i i m* n *^ the use of a fairly bi g t ^ 
resohition video monitar and bit-mai^ed graphics to give a WYS/WYO 
oppeaiTtnce to the oVjccts and mi^gps lepreseoled on die (fisplay screen. 
A box on the bottom-fight comer of some zctive windows that Lets you 
resize the wmdow. 

A disk drive that is pennansntly encased. Li PCW, the site of focal 
da tab a gp stDragc. 

To make snnwiihing visually distinct from its background, usually to 

show that it has been selected or chosen. 

A type of pointer used in entering and ecfiting text 
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OjOSSEDWORD 



DEFINinONS 



tcan 

indiistiy standard 
couuiiunicaticm fonoat 



imago (ectioiis) 



unage palette 
iirrisibfe vicdow 

laser film printer 



menu bar 
modaEty 



cpen 

Gpentiiig system 



cpticBl stDxqge dsvioe 

option 

(PACS) pccture archival and 
coiiiniuiacatian system 



pattsnt list (queue) 
pixel 

point snd pidc 

pointer 
pointer device 

psefiBfcnoes 

print routines 



A grai^uc rcpreseatation of an object, a concept, cr a messs^ge. 
The medical campuling industry has adopted the ACR-NEMA 
ccmnnmicatian standard. In PCW, this standard is followed in 
lunuitltiiig messages to xnchide all pojiions of infotmatioo that make 

the PCWdocumcnL 
Images can be captured (zcquited fiom the source modality), stored 
(locally, or remotely) (tesiqpGrarily for a short time or archived fbr a 
lopg time), retrieved 6om bcal or remote stor^, viewed, preWewed, 
adjusted, znan^ulated, and contposed. 

In PCW, the operator has various tools to accon^UsLh several tasks in 
composiqg new images or edidng previcusty OQnqnsed ima^. Itiese 
tasks aie: adjustiqg Qto image characteristics, adding tenqilales or scout 
lines, annotating by entering text or drawing on the images, edkixtg 
images by ioseitiiig, changxDg, or deletiiig infonnation, qi f i airaiigiqg 
the layout when printing multiple images on oie sis^ fitin page. 
One kind of puU-down menu. In PCW, the palette that contains the 
toed. icons used for acfjustiiig the image piopeities in tbt cooqiositioD 
frames. 

One attempt to re du ce the amount of infomiatton visible on a 
workstation screen ptovided means that tnfommtkm aix) commands are 
hidden from the. operator* b view undl "hot spotsT redetemiined points 
of activation) are sdocted. 

la medical ^Ucationa, film-pQge prmiers with a laser beam as the 
MpuBure means. 

A bit pattern used to filter; screen, or set/ieset desired bits. 
In medical applicaticns, images captured on fihn psge& Hie 
fiource of t^ical medical bnages is otte or more of the rBdiographic, 
sonic, or nuclear fmagh^ modalities. 

A list of commands that a^^iears when you press and bold the mouse 
button while pointing to a menu title in the mena bar. As yon continue 
to hold tite moose button and move the pointer tjarough the list, each 
command is tnghUgfatod as the pnintyr moves over *r*? nii n n dr ^(ou 
select die higMigfrtert command when, you release ibe mouse button. 
A word or phrase in the menu bar desi^gnotii^ one puU-down nwri Ti. 
In PCW, the horizontal sti^ at the top of the FDS window that contains 
the action items current^ am^lafale to the operator. _ 
Generic ttan for die various kinds ci medical image prodisQgjiexices; | 
fo r example x-raV i CAT scan, magne tic rf^rron cfft gamma cameras, or { 
ultra-CT gadTT ^' ~ 
A jiina of in&nter device you move on a flat surface. As you move dte 
mouse, the poantor on the s cre e n moves a pr op orti onate ffi fftnnp p in the 
same direcdoQ. 

Acantrol button on ttte moose. See click, double click, drag, 
highlight, choose, select, activate. 

lb create a window go yoo can view a list or medical images. 

The Mzcmtosh software pr o gra m that organizes the actions of parts of 

the computer and its perqdieral devices. It hendles knv level tasks such 

as memory management, port control, and disk input and output 

Akind of mass data storagB device in i^iich die zeocsxfing medium 

is optical laser platters. 

A selectable action item on o menu. 

In medical applicatiDOS, a "'•"r^TfiT based system that pemiitB die 
user to capture, store, retrieve; manipulate, azchivev and transmit 
medical diagnostic images. With PCW the user can also compose new 
images, based on prcvxonsly cultured images nod translate Ihe images 
into the ACR-NEMA commumcatioa fbimaL 
Hce infomudiaa sc^fied by a progimn or user to an eppiks^&m 
program, usually in menu commands, dialog baxc6, or preset de&ults. 
Some ai^licstknis use configuration files to store parameters for *'data 
forms," or inftsTnatjcn about peripheral devices. See attribute, value. 
A qosiue of selected patient images used for viewiiQ next or previous 
patient or image. 

From foe woards *^ture dement'* Hxels exist at all times, only their 
ookir changes. A pixel is the area cm ficrenn that is lighted by one bit 
of data. 

lltt concqjt of point and pick describes the actfons of iisiiig podiiter 
devices (such as a mouse, trecldjall, toocb-screen, or stylus) to sekct 
objects or commands. See click, double click, drag, hi ghtig M^ choosa, 
select, activate. 

A small shape cn the screen, most often an arrow pointing vp and to 
the left, that follows the movemem of the mouse. See Lteam. 
A coaxiputer ii^ device such as a moose, trackball, toucb-scieea, cr 
stylus. Warkstatioii operators use focse devices for point and pick 
actions as well as drawing. 

Ahemate or favorite combinations of control settings useful in 
particular situations. The pie&ned settings can be saved in prefeietQce 
sets, and deleted when no longer useful 

In PCW, foe software modules foat buikl the various moiwpgw fonnats 
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GLOSSED WORD 



{irinter device 
pjotocols 



scout lines 
scroll 

scroll arrow 

scroll bar 

scroll thumb 

stiect (choose) 

Ectectioa 

Soft Keyped 

software 
storage <lcvice 

text 

text t eoap lfl t c 
title bar 

vahit 
window 

window and kvel 
woriaitattoa 



-oontiiiued 



EEFINinONS 



WYSIWYG conyOTitmn 



zoom box 



for s e n din g inures to stoir^ge or printeis. See mdtstiy :^aiidazd 
comnLimica^ans format. 
Sec laser film printer. 

la network cGmmuoicatiKms, various sets of stBsdaid roles tiiat govern 
the operation of ftmctiaaal utdts of a connmmicacions s^teai that must 
be fblbwed if coommmcatioa is to take place. See iodustzy standsnl 

r nrmTHmifi gtiOps foniiat. 

In PCW, lines that iocficate the vaiious ''elevations** whexe other inures 
(like slices) were mede. 

lb move an area or a list ia its window so that you can see a dififierent 
port. 

An anow on either end of the sooU bar Cliddng a scroU arrow 
moves the area or the list one incionent Clicking and holdtog a scioll 
arrow scrolls the area or fhc list ctnitiiiuou5l>; until the button is 
rebesed. 

A tectangular box that may be akstg the right or the bottom of a 
window. Bfflaving the scroll bar causes the view m the window to 



The white box in a scroQ bar. The position of scroU thumb in the 
scroll bar indicates the portion of vihe^ is visible in &e window 
reladve to the total area or the entire list. 

To designate where the next ection will take pl2ce. Tb select, you click 
or drag across infunuatioii. 

Tlie icfbrmatnn afibcted by the next conunand. Hk selectxoa is 

usually highiig^tded. The insertion pt^t is also a selectioiL 

A series of keys, represented as bottcm. icons, that are used for 

sekcting FDS fUoctkms. In PCW, Autoi^ll and AutoPrint 

EYograms, or instructions for the ccmputer to cany out. 

Ia PCW, TWftjtwKn or optical mecfia used as either local, or remote 



In FCW, chazEcter data that can be si^terunposed on medical images. 
In PCW, infbmiaticn tiiat resembles the text vanable names on a^ data 
fono, but also cant&ins formatting that presents the actual vahies of the 
variables. 

lbs horizontal bar at the top of a window. Plain text names the 
contents of the window. "Vba can use the tide bar to move the window 
en the desktop. Tins bar is highlighted if the wmdow is active. See 
close box, zoon box. 

A specific occuneoce of an attribute; £»- example, "Sam" for a patient 
nome. A value is ^u&iitity ****i^tie/ l cmstaots, p « m^.t^.f * ^ 
variables, or ^inbols. 

An erea displaying infomiation on the desktop. More than one window 
msQT be open. Ycm view lists and medical instges tioough a window. 
You can open or cbse it, move it the desktop, sometimes change its 
size, edit its conteitts, and scroU through its lists and inu^ges. 
Shorthand torn for image w i n d ow width and range of brightness and 
oQEQirast. 

In PCW, the PDS computei; monitor, keyboard, pcnnter device^ and 
optional PCW software. It can be configiired on a network with other 
Mntech systems, such as the lARS (Image Archive and Retrieval 
System) or (Medical Image Gateway). It can be conQsurod to 
work with o&er vendor's systems, such as Eaitfman Kodak's 
DdAQEUKBL 

In the word processing world. What You See Is What You 

Get, refiexring to the ahjUty of the system to fiutfafkiUy displ^ cn a 

s cr een and ceproduce on a jnioter the smm image. This processing 

concept assures fliat Ihe operator ts in contiol of the cocttenl and fcvmat 

(spatial layout and font choice) of the document. Hiis also means thnt' 

^ computer qoickly and directly duplatys the result of ^ operator's 

choices. 

The small box on the rig^ side of the titb bar of some windows. 
Clicking the zoom box ejqfflnds a window to its raarimnm size 
Clicking offEoR letums mndow to its opening soe. 



What is claimed is: 

1. A method for composlog medical diagnostic imageiy 
con^siiig the st^s of: 
transmittiog a medical diagnostic image from a first type 60 

modality to a workstation; 
transmitting a medical diagnostic image from a second 

type modality to a wodLStatiou; 
loading the medical diagnostic image from the first type 

modality bto a second firame of a window; 65 
loading the medical diagnostic image from the second 

modality into a frame a first frame of a window; 



presenting the first and second medical diagnostic images 
together concurrently on a single display; 

displaying a set of griq>hic user interface commands at 
said workstation to enable an operator to man^ulate 
tiie medical diagnostic images; 

accq)ting said graphic as^ interface commands iipon 
selection of a command by an operator at said work- 
station; 

converting said operator selected graphic user interface 
commands into a set of commands over a network for 
printing, display or storage of said edited imagery; 
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■presenting a text tcmp]atc upon the graphic user interface; 
presenting a text padding area smrounding the display of 

a medical diagnostic image witfiin a frame; 
acceptiog user text input; 

placing said user text input into said text padding area; 
displaying said user text input in said text padding area; 
presenting a set of text editing commands for editing the 

contents, size and font, and location of said text within 

said text padding area; lo 
staring the text ten^ate as a text object associated with 

tiie medical diagnostic image which the text padding 

area surrounds; 



50 



reading a set of defanlt values; and 

generating a medical diagnostic imagery transfer com- 
mand wherein command parameter values are set equal 
to the default values. 

2. The method of daim 1 further comprising the steps of 

masking a data byte to d^ennine whether a medical 
image data byte has unused data bits; and 

setting a single bit in the unused data bits to indicate a 
pixel represented by the data byte should be highlighted 
to indicate that an annotation is overlaid on the image. 
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